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Increasing knowledge contribution in virtual communities is a long-pursued 
question in the knowledge management area for both researchers and 
practitioners. This thesis draws on both social and technical perspectives to 
examine the design of virtual communities for encouraging knowledge 
contribution of members. The study gives special attention to problem-solving 
virtual communities (PSVCs), which are characterized as open, large-scale, 
voluntary and responsive. Based on Ames’ theoretical framework on 
motivation, we propose a model for knowledge contribution in problem-
solving virtual communities. This model draws, first, on the functional 
motivation theory to identify specific individual motivations towards 
knowledge contribution; and on the expectancy-value theory that explains the 
relationships between characteristics of PSVCs and individual motivations. By 
taking both self-interest and public-good perspectives, we extend functional 
motivation theory and identify seven individual motivations to knowledge 
contribution in the context of PSVCs. They are enhancement motive, 
enjoyment motive, reciprocity motive, image motive, learning motive, moral 
obligation motive and advancement of virtual community motive. Besides, we 
also identify four major mechanisms in PSVCs that are associated with 
members’ motivations: knowledge repository, social identity management, 
pro-sharing norms and reputation system. 
 
Results confirm that enjoyment motive, enhancement motive, image motive 
and moral obligation motive encourage members to contribute knowledge in 
PSVCs. Further, findings suggest effective knowledge repository and salient 
vi 
 
social identity are important mechanisms to promote knowledge contribution 
through various motivations, while pro-sharing norms only affect enjoyment 
motive. It is surprising to find out that reputation mechanism has no influence 
on image motive. These findings suggested an expanded view of individual 
motivations towards knowledge contribution in PSVCs, as well as design 
principles of virtual communities. This thesis concludes with theoretical and 
practical implications and provides insights for future research. 
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1.1 Problem Solving Virtual Community 
 
A problem, in general, is defined as the difference between the current state 
and the goal state (Harris 2002). Consequently, problem solving refers to the 
process of putting effort to reduce the difference and achieve the goal (Schunk 
2004). It has drawn research interests from various disciplines such as 
psychology (Haugh 2006), management (Cross and Sproull 2004), pedagogy 
(Schunk 2004), and artificial intelligence (Newell and Simon 1972). For 
example, in the context of technical support, it is conceptualized  as a process 
of reducing the difference between the desired and the current state of a 
technological artifact (Das 2003). In this thesis, we have no restrictions on the 
scope of problem and problem solving. They can be managerial issues, 
medical issues or relationship issues.  
 
Problem solving virtual communities (PSVC) are those virtual communities 
dedicated to solving problems in certain areas through collaborative network. 
They are also known as virtual communities of practice (Ardichvili et al. 
2003), electronic networks of practice (Wasko and Faraj 2005; Wasko et al. 
2004) and field support system (Lakhani and von Hippel 2003) in previous 
studies. Hagel and Armstrong (1997) suggest four types of virtual 
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communities: community of interest, community of fantasy (e.g. online 
games), community of relationship (e.g. social network sites) and community 
of transaction (such as Customer-to-Customer communities). PSVCs belong to 
virtual communities of interests as they are organized around a common 
interest among members. Typically, they are characterized as open, large-scale, 
voluntary and responsive, and take the form of publicly accessible discussion 
forums. In PSVCs, there are no fixed experts. Every one can be both a 
knowledge seeker and a knowledge contributor.  
 
With the emergence of Web 2.0 technologies, the knowledge sharing 
environment has shifted from “push” where websites broadcast information, to 
“pull” where users actively search for information, and users are being able to 
shape what is received and how it is received (Patrick and Dotsika 2007). 
PSVCs flourish and become effective and efficient means for knowledge 
sharing. For example, there are communities focused on medical issues (e.g.  
http://www.thedoctorslounge.net/), programming issues (e.g. 
http://www.experts-exchange.com/), and pedagogical issues (e.g. 
http://www.schoolhistory.co.uk/forum/). More recently, certain portal websites 
initiate their encyclopedic PSVCs such as IASK (http://iask.sina.com.cn/) and 
Zhidao (http://zhidao.baidu.com).  
 
The threshold of most PSVCs is based on common interest of a small group of 
Internet users, who become the first residents in the PSVC. These pioneers 
may introduce their friends to join in and some others may accidentally find 
this virtual community through search engines. In these virtual communities, 
3 
 
any member who seeks knowledge can ask questions by starting new threads. 
Then, all members have access to these threads and those who are able and 
willing can provide answers, in other words, make knowledge contributions. 
Intensive discussions are brought up when different or even contradictory 
answers emerge. 
 
As the PSVC grows, a critical mass of participants is needed for sustained 
interactive discourse. Otherwise, activities in this new PSVC will gradually 
cool down and die out. However, problems are not always solved in PSVCs, 
which means that growing number of members may not bring an equal 
growing number of postings. Despite the enormous number of participants, 
interesting findings show that lurkers, a term that refers to individuals whose 
primary behavior is that of observing, outnumber posters dramatically 
(Okleshen and Grossbart 1998; Rafaeli et al. 2004). Lurking, also known as 
free riding or social loafing behaviors increase as the PSVC grows. The 
proportion of lurkers can reach up to 90% of the total membership (Rafaeli et 
al. 2004). It can be imagined that members no longer want to stay in the PSVC 
when their questions never receive any responses. Members’ active 
participation and contribution is of vital importance to the success of PSVCs. 
 
As participation and contribution behaviors are voluntary in PSVCs, 
practitioners of virtual communities can only design various mechanisms in 
hopes of encouraging members’ participation and contribution. Nevertheless, 
due to the lack of theoretical foundation, it is not clear how these mechanisms 




1.2 Research Questions 
 
This thesis intends to open the black box by taking into consideration the 
mediating role of individual motivation in the relationship between various 
mechanisms of PSVC and individuals’ knowledge contribution behavior.  
 
Early studies in education have proposed a theoretical framework on 
motivation (Ames 1987; Maehr and Midgley 1991). The essence of this 
framework highlights two elements: 1) individuals are motivated by various 
goals and purposes in conducting activities, and 2) these motivations can be 
enhanced by individuals’ perceptions on the environment, which is 
conceptualized as motivational climate. Ames (1992) defined motivational 
climate as a situationally induced psychological environment directing goals 
of an action. Although this framework is proposed in learning and education 
studies, both elements are not restricted to the learning environment. As a 
result, we may apply this framework as an overarching theory to investigate 
knowledge contribution in PSVCs. Figure 1.1 illustrates this framework. 
 
 
Environment Motivation Behavior 
Figure 1.1 Overarching Framework of Ames 
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Our research questions are proposed based on this framework. First of all, one 
of the vital issues related to the success of virtual communities is to 
understand their members’ motivation to actively participate in knowledge 
sharing (Ardichvili et al. 2003). Contributing knowledge in PSVCs is 
conceptually the same as joining volunteer work in real communities or 
exerting helping behavior in real life. This is because PSVCs usually take the 
form of voluntary discussion forums which differ from organizational 
application of knowledge management systems where contribution is 
mandated. A decision to respond to problem raisers in PSVCs is conceptually 
similar to the decision to exert helping behavior or volunteer. Moreover, 
although volunteering research use participation as dependent variable, it is 
still valid for us to draw the similarity because participation in volunteering is 
more on the contribution aspect of participation in virtual communities rather 
than reading or lurking aspect (Okleshen and Grossbart 1998; Rafaeli et al. 
2004). Hence, we are going to apply functional motivational theory of 
volunteering from sociology and psychology literature. However, given the 
context of PSVC, adaptations will be made on applying this theory. This leads 
to our first research question:  
 
RQ1: How can functional motivation theory of volunteering be applied in the 
context of knowledge contribution in PSVCs? 
 
Second, despite a flurry of both qualitative and quantitative approaches to 
investigate the individual motivations underlying knowledge contribution 
(Hann et al. 2002; Kankanhalli et al. 2005; Markus 2001; Wasko and Faraj 
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2000), most studies are based on self-interest of individuals, which is also the 
limitation of functional motivation theory on volunteering. This is because 
their perspective of knowledge is private good which is owned by either 
organizations or individuals (Wasko and Faraj 2000). A public-good 
perspective provides additional motivations towards knowledge contribution. 
Under this perspective, knowledge is a public good which is collectively 
produced and maintained by communities. As a result, knowledge contributors 
in PSVCs should also be motivated by community interests such as to advance 
the community. However, there is a lack of empirical study on these public-
good motivations for knowledge contribution in PSVCs. This thesis is going to 
fill the gap. 
 
RQ2: What are the public-good motivations for knowledge contribution in 
PSVCs and what are their relationships with knowledge contribution? 
 
According to Ames’ framework, it is students’ perceptions on school 
environment that enhance motivation. While it is applied to PSVC context, it 
would be members’ perceptions on PSVC environment. Despite the various 
mechanisms designed by practitioners, huge gaps exist between practitioners 
and academics on how these mechanisms affect knowledge contributions. In 
PSVCs, we argue that the PSVC environment is a combination of various 
technological and social mechanisms, such as the knowledge repository, 
reputation system, social identity and group norms. However, few studies have 
identified these mechanisms and their relationships with individual 




RQ3: How do social and technical PSVC mechanisms influence members’ 
various motivations towards knowledge contribution?  
 
1.3 Research Approach 
 
A three-layer model was proposed and tested using an online survey of 251 
members of a PSVC, to answer the abovementioned three research questions. 
Based on functional motivation theory, we identified five self-interest 
motivations which were enhancement motive, enjoyment motive, reciprocity 
motive, image motive and learning motive. We also extended the functional 
motivation theory by taking into consideration the public-good perspective. 
Consequently, we had two additional motivations which were moral obligation 
motive and advancement of virtual community motive. 
 
Based on a review of virtual community mechanisms, the research model 
incorporated two categories of PSVC mechanisms which were technological 
mechanisms and social mechanisms. Technological mechanisms included 
knowledge repository and reputation system. Social mechanisms included 




This thesis makes three primary contributions which have implications for 




The first contribution is the introduction of functional motivation theory into 
the context of PSVC. Applying functional motivation theory of volunteering 
into the context of PSVC extends prior knowledge management research on 
individual motivations to knowledge contribution. It identifies the key 
individual motivations from self-interest perspective. This research has 
implications for knowledge seekers, PSVC coordinators and PSVC designers. 
These external parties can adjust their strategies to target PSVC members that 
are more likely to contribute knowledge. 
 
The second contribution is extending the functional motivation theory by 
incorporating the public-good perspective on individual motivations. Hence, 
we provide a comprehensive view of individual motivation to knowledge 
contribution. External parties such as knowledge seekers, PSVC coordinators 
and PSVC designers can adjust their strategies to fit the public-good needs of 
PSVC members that are more likely to contribute knowledge. 
 
The third contribution is providing insights into the effects of perceptions of 
PSVC mechanisms on individual motivations. In view of the lack of 
theoretical understanding on the effects of PSVC mechanisms, this research is 
particularly important to external parties such as PSVC coordinators and 
PSVC designers. Knowing what kind of mechanisms can enhance members’ 
motivations which lead to knowledge contribution, PSVC coordinators will 
leverage these mechanisms to increase knowledge contribution in their PSVCs 
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and PSVC designers will provide more effective mechanisms to increase 
knowledge contribution. 
 
1.5 Organization of the Thesis 
 
Chapter 1 has explained the significance of this thesis. It highlighted the need 
to identify the motivations leading to knowledge contribution in PSVCs as 
well as the technological and social mechanisms that associated with these 
motivations. It also briefly described the research approach, and the 
contributions towards both research and management.  
 
Chapter 2 reviews the literature that sets the foundations of this thesis. 
Knowledge management literature, functional motivation theory (Clary et al. 
1998), expectancy-value theory and literature on mechanisms of PSVC are 
reviewed respectively. 
 
Chapter 3 presents the theoretical model to explain the relationship between 
mechanisms of PSVC and knowledge contribution behavior mediated by the 
self-interest perspective and public-good perspective motivations.  
 
Chapter 4 describes the details of instrument development process and survey 
procedures, followed by data analysis of the results. 
 
Chapter 5 concludes the thesis with a summary of the main findings from this 
research. The results and the implications for IS researchers and PSVC 
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practitioners are discussed. Finally, limitations of this study are discussed and 
future research avenues are suggested. 
 
Appendix A presents screenshots of the website we design for conducting our 
online survey. 
 
Appendix B includes a paper based on this thesis which has been published on 
the Special Interest Group of the ACM on Management Information Systems 
and Computer Personnel Research conference. 
 
Appendix C includes a paper based on this thesis which has been accepted by 








In this section, we review the relevant theories and literatures to explain how 
we develop our research model. The review on knowledge management 
systems explains why we chose PSVC as our research context. This is 
followed by a description of the functional motivation theory as well as 
diverse motivational factors in previous knowledge contribution studies or 
virtual community participation studies. Furthermore, a review of public-good 
perspective of knowledge enlightens us to extend functional motivation theory 
with public-good motivations. Finally, expectancy-value theory provides 
theoretical foundation for how members’ perceptions of PSVC mechanisms 
influence their contribution motivations. These mechanisms are presented and 
expatiated through intensive review of virtual community literature. 
 
2.2 Problem Solving Virtual Communities as Knowledge Management 
Systems 
 
Knowledge management systems (KMS) are defined as “a class of 
information systems applications applied to … support and enhance the 
organizational processes of knowledge creation, storage/retrieval, transfer, and 
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application” (Alavi and Leidner 2001, pp. 114). Despite the numerous 
classifications that have been proposed on knowledge management systems, 
the most commonly acknowledged taxonomy classifies knowledge 
management systems into repository model and network model (Alavi 2000). 
The repository model emphasizes the codification and storage process of 
knowledge, and its purpose is to facilitate the reuse of knowledge by providing 
codified documents. The network model pinpoints the interaction among 
individuals in the purpose of knowledge exchange. Researchers argue that this 
model is more favorable for sharing tacit knowledge which is difficult to 
codify (Hansen et al. 1999; Zack 1999). They also suggest that community-
based electronic discussion facilitates knowledge sharing such as tips, tricks, 
insights and experiences and knowledge creation (Swan et al. 2000; Zack and 
Serino 1996).  
 
Becerra-Fernandez (2000) proposed a definition on problem solving 
knowledge management systems and described them as “organizations with 
significant intellectual capital requirement that eliciting and capturing 
knowledge for reuse in solving new problems as well as recurring old 
problems.” This revealed that problem solving can be undertaken in both 
forms of knowledge management systems. Knowledge seekers can search 
knowledge repositories for existing solutions, e.g. Microsoft Developer 
Network (MSDN) Library provides various solutions related to software 
development using Microsoft products. They can also post the problems onto 
related discussion forums, e.g. Expert Exchange (www.experts-exchange.com) 
which is one of the largest virtual communities for programmers, devoted to 
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solving programming problems of all software development instruments. 
However, in the network model, a repository also serves as a by-product of 
collaboration, while the main purpose is facilitating person-to-person 
knowledge transfer (Zack 1999). Hence, PSVCs are essentially network 
models of knowledge management systems. In this thesis, we will focus on the 
collaborative discussion process of knowledge transfer in PSVC.  
 
Though the majority of knowledge management systems research emphasize 
internal applications, researchers also call for external application of 
knowledge management systems or collaborative knowledge networks among 
industries (Powell 2000). This is because individuals within organizations are 
likely to participate in external knowledge management systems to gain more 
knowledge which will ultimately bring benefits to organizations. In this thesis, 
we will focus on PSVCs which are not restricted by organization boundaries. 
They exist outside formal organizations, have neither formal structure nor 
monetary incentive or sanction mechanisms, and they are open for all potential 
knowledge seekers and contributors (von Krogh 2002).  
 
Research on knowledge management systems focus on four steps: knowledge 
creation, knowledge storage/codification, knowledge diffusion/transfer and 
knowledge application. There are two streams of literature in knowledge 
diffusion/transfer, namely supply-side perspective and demand-side 
perspective. Studies from supply-side perspective focus on beliefs and 
behaviors of knowledge contributors. They strive to understand the underlying 
forces that encourage knowledge contributors to actively participate in 
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knowledge management systems. Meanwhile, studies from demand-side 
perspective focus on beliefs and behaviors of knowledge seekers. They intend 
to comprehend the reasons why members seeking knowledge from knowledge 
management systems instead of other sources.  
 
Based on the literature, we also discover that for both perspectives, there are 
two different modes: arbitrary v.s. intentional.  
 
In an arbitrary mode, the demand-side perspective argues that knowledge 
seekers are wandering in knowledge management systems. They have general 
vision or learning orientation but not specific problems or goals. A good 
example would be listening post in R&D research (Gassmann and Gaso 2004), 
which is defined as a decentralized R&D mechanism with strategic goals for 
knowledge sourcing. This is similar to the venture capital manager who spends 
most of his time reading proposals submitted by businessmen. While from the 
supply-side perspective, contributing to knowledge repositories is an example 
of the arbitrary mode. It is very common in knowledge repositories of service 
centers where knowledge workers are required to codify every successful 
solution for reuse purpose (Kankanhalli et al. 2005). However, during the 
process of such contribution, the contributors actually have no idea who will 
use this solution and when it will be applied.  
 
In an intentional mode, knowledge sourcing is defined as individuals 
intentionally access other employees’ expertise, experience, insights, and 
opinions with the concrete purpose (Gray and Meister 2004). It represents the 
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knowledge management systems research from the perspective of demand-
side. One example would be posting a problem in virtual communities of 
practice. These knowledge seekers are actually facing the problems and 
seeking for the answers or solutions (Gray and Meister 2006). While from the 
supply-side perspective, knowledge contributors in PSVCs are requested by 
knowledge seekers. They intentionally choose the problems they are willing to 
solve and interact with other parties (knowledge seekers and other contributors) 
to provide solutions (Lakhani and von Hippel 2003). 
 
A brief summary of this classification is presented in Table 2.1.  
 
Table 2.1 Classification of Knowledge diffusion processes 
 Arbitrary Intentional 
Knowledge 
seeker 
Listening post (Gassmann and Gaso 
2004) 
Knowledge sourcing (Gray and 




Contribution to knowledge 
repositories (Kankanhalli et al. 
2005) 
Contribution to field support 





In summary, PSVCs are network models of knowledge management systems. 
In this thesis, we will study the behaviors of intentional knowledge 
contributors in them. As knowledge contribution behavior in PSVCs is 
intentional and voluntary, it is conceptually similar to helping behavior or 
volunteering in real life. In the following section, we review the functional 
motivation theory of volunteering that is proposed for real life volunteering 




2.3 Functional Motivation Theory of Volunteering 
 
Voluntarism is a formalized, public, and proactive choice to donate one’s time 
and effort freely to benefit another person, group, or organization (Dutta-
Bergman 2004; Wilson 2000). Similarly, it refers to an ongoing activity aiming 
at improving the well-being of others (Mowen and Sujan 2005). Helping 
behaviors are considered as informal types of volunteering because helping is 
more private and casual (Wilson and Musick 1997).  
 
By understanding the reasons why people participate in volunteer activities, 
managers and social organizers could adjust their strategies in recruiting and 
rewarding volunteers, and as a result, encourage more volunteering. The 
functional approach has a long tradition in explaining adaptive and purposeful 
efforts of individuals toward personal and social goals. It has been applied to 
diverse analyses of cognitive, affective and behavioral phenomena (Cranor et 
al. 1999; Snyder 1993). Functional approach points out that the same actions 
of individuals serve different psychological functions. Consequently, the core 
hypotheses of the functional approach to volunteering is that despite the 
seemingly similar act of volunteering on the surface, the underlying 
motivational processes and the functions served by the act can be diverse. 
 
Clary et al. (1998) applied the functional approach to volunteering study and 
proposed the functional motivation theory of volunteering. They identified six 
reasons for volunteering which are value motive, social motive, understanding 
17 
 
motive, career motive, enhancement motive and protective motive. The value 
motive depicts individuals holding values that helping others is worthwhile. 
These values are essentially altruistic and moral obligations for others. The 
social motive functions as people can make friends through volunteering. The 
understanding motive serves to make the volunteer learn experiences, exercise 
skills and abilities during participation. The career motive refers to the belief 
that volunteer activity will improve career prospects. Individuals with this 
motive may perceive volunteering as a means of preparing for future jobs. The 
enhancement motive helps the person believe his distinction and importance. 
In other words, individuals obtain satisfactions related to self-esteem 
regardless of utilitarian benefits. Lastly, the protective motive encompasses the 
individual’s motive to escape from his/her own problems and improve one’s 
moods. Subsequently, they developed an instrument to measure these 
functions, namely, the Volunteer Functions Inventory (VFI). The VFI is an 
instrument consisting of 30 items, with 5 items assessing each of the six 
functions.  
 
One criticism of functional motivation theory is whether six is the optimal 
number of functions. The VFI enables researcher to empirically verify the 
functional motivation theory. Several studies were conducted to assess the 
reliability and validity of this measurement. In research with the VFI, Clary et 
al. (1996, 1998) have inquired about the motivations of active volunteers, of 
previous volunteers and even of non-volunteers. With these diverse samples, it 
has found that the individual scales of the VFI exhibit a high degree of internal 
consistency and responses to the scales are consistent over time. Factor 
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analyses of responses to the VIF have also revealed a six-factor structure. 
Moreover, this factor structure was replicated when the VFI was used with 
older volunteers (Okun et al. 1998). 
 
However, empirical analysis applying functional motivation theory using 
open-ended questions identified three additional motivations (Allison et al. 
2002). They are enjoyment, religiosity and team building. It is also admitted 
that religiosity overlaps with value motive in that they share the concern for 
others. 
 
Another criticism of the functional motivation theory is whether a single 
motivation accounts for all these functions. Okun et al. (1998) conducted 
several studies to compare different models of functional motivation theory 
using VFI. The results supported that six-factor motivation model was superior 
to both a single motivation model and bi-factor motivation model. Similarly, 
Mowen and Sujan (2005) applied functional motivation theory and proposed a 
hierarchical model for investigating volunteer behavior. In their model, all six 
motivations serve as direct antecedents of volunteer behaviors 
 
Questions have also been asked about functional motivation theory whether 
these functional motivations are equally important. The VFI is informative 
about the motivations themselves and their importance to respondents. 
However, various studies have found inconsistent results. Most typically, 
respondents report that value, understanding, and enhancement are the most 
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important functions, while career, social, and protective are less important 
functions (Clary and Snyder 1999).  
 
However, the ordering and absolute importance may across groups. For 
example, the career function is more important to younger respondents and 
less important to older ones (Okun et al. 1998). Furthermore, findings 
concerning the importance of the functions distinctly reveal the multi-
motivational nature of volunteering: Different volunteers pursue different 
goals, and the same volunteer may be pursuing more than one goal. Indeed, 
roughly two thirds of respondents indicate having two or more important 
motivations (Clary and Snyder 1999). 
 
University student volunteers show different results (Mowen and Sujan 2005). 
Only four motivations were significant predictors of volunteer behaviors: 
motive to help others (value motive), motive to make career contacts, motive 
to learn, and motive for self-enhancement. Interestingly, self-enhancement 
motive was negatively related to volunteer behavior which is inconsistent with 
the findings of Clary et al.'s (1998). However, the results are consistent with 
findings of charitable giving (Mathur 1996). One possible explanation for this 
is that in a charitable giving behavior, donors are not acting together and they 
have little interactions. As a result, they are not likely to make friends or self-
protect. Besides, as charitable givers mainly show sympathy by offering 
money, it can not increase their confidence on their own ability. This may even 





2.3.1 Knowledge Management Studies on Individual Motivations 
 
While applying the functional motivation theory to the context of PSVCs, we 
are concerned about the abovementioned criticisms. Due to the different 
contexts, we believe that adaptation is necessary while applying the functional 
motivation theory to study individual motivations towards knowledge 
contribution in PSVCs. For example, protective motive may not be suitable for 
our study. In the online environment, prior studies showed that protective 
motive is an indication of intensive Internet use (Armstrong et al. 2000). 
However, it may only encourage individuals to utilize Internet for entertaining 
activities instead of knowledge contribution which requires time and effort. As 
a result, we exclude protective motive from the study in this thesis. This 
section reviews relevant studies on individual motivations towards knowledge 
contribution in knowledge management systems.  
 
Knowledge management systems are usually implemented within 
organizations. Hence, most studies on knowledge management systems focus 
on organizational applications. Kankanhalli et al. (2005) applied social 
exchange theory to study the perceived benefits and costs in contributing to 
knowledge repository within organizations. Cost and benefit analysis is 
actually another form of motivation research while benefits serve as both 
intrinsic and extrinsic motivations, and costs play the roles as amortization 
(Vallerand 1997). The benefits identified in their study are conceptually 




In their research model, the five benefits identified are economic reward, 
image, reciprocity, knowledge self-efficacy and enjoyment in helping others, 
all of which correspond to the aforementioned motivations. Although in 
volunteering, there is no pay or bonuses directly related to contribution, 
economic reward also include career promotion or job opportunities in the 
long-run which are essentially the career motive (Ba 2001). Image is also 
related with the career motive in that increased prestige in organization and 
increased respect from others within the organization would indirectly benefit 
one’s career. Reciprocity is the result of good relationship which is the same as 
the outcome of the social motive. Knowledge self-efficacy is related with the 
enhancement motive. While knowledge self-efficacy only focuses on the 
confidence of their knowledge level, the enhancement motive reflects the 
confidence in general, of all aspects of self. The enjoyment of helping others 
reflects the intrinsic motivation of helping behavior in that such behavior fits 
their ‘value’. A field study was conducted in Singapore, and 150 responses 
were obtained from 10 organizations that are in the process of embarking on 
KM initiatives. Their results showed that only knowledge self-efficacy and 
enjoyment of helping others positively related with knowledge contribution. 
 
Organizational rewards may include salary increase, career advancement, job 
security, and bonuses (Subramanian and Soh 2009). It is essentially career 
motive. Researchers also proposed that the drivers of knowledge management 
systems usage can be defined by two facets: (1) the inducement mechanism 
that motivates the employees to contribute knowledge and (2) the opportunity 
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mechanism that facilitates their knowledge contribution. They further argued 
that within organizations, power, centrality, as well as rewards, motivated 
employees to contribute knowledge. Centrality refers to a person’s relationship 
with other employees in the organization and the extent to which other 
employees approach that person for help, which is similar to the social motive. 
Power refers to the status and respect that a person enjoys within the 
organization, which is similar to the image motive. Their findings showed that 
all these three motivations positively affect members’ inducement to 
contribute knowledge to electronic knowledge repository. 
 
In a similar study, anticipated reciprocity (social motive) and sense of self-
worth (enhancement motive) have been highlighted as antecedents of attitude 
toward knowledge sharing in the organizational setting (Bock et al. 2005). 
Through a field survey of 154 managers from 27 Korean organizations, their 
findings showed that anticipated reciprocal relationships positively influence 
attitude while the sense of self-worth indirectly influences attitude through the 
mediating factor of subjective norm. 
 
Some studies implicitly or explicitly treat functional motivations as first order 
factors. Ko et al. (2005) investigated the antecedents of knowledge transfer in 
the context of a interfirm information systems implementation environment. In 
their research model, they proposed that intrinsic motivation and extrinsic 
motivation would encourage users to transfer knowledge. By examining the 
measurement they utilized for intrinsic motivation and extrinsic motivation, it 
showed that intrinsic motivation included enjoyment motive and learning 
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motive, and extrinsic motivation included image motive, economic reward 
motive, and career motive, which are mainly career motive in functional 
motivation theory. The findings showed that ERP implementation knowledge 
could be transferred successfully in the hands of intrinsically motivated 
consultants and business clients. However, extrinsic motivation was not shown 
to be important.  
 
More recently, in a study investigating continued knowledge sharing behavior,  
several knowledge management users’ beliefs were constructed as first order 
factors of contribution belief (He and Wei 2009). These beliefs consisted of 
social relationship (social motive), enjoyment in helping, reciprocity (social 
motive), image (career motive), organization reward (career motive), and 
management influence. While tested in an international IT company with more 
than 20,000 employees worldwide, it is found that only social relationship, 
enjoyment in helping and management influence represented significant 
aspects of the knowledge management systems user's contribution belief. 
 
These studies show that functional motivation theory has been partially 
applied in knowledge management systems research. However, none of them 
comprehensively investigate all five individual motivations (excluding 
protective motive). Besides, research in knowledge management systems 
adopts their own terminology, i.e., image motive instead of career motive. 
Moreoever, inconsistent results are shown in these studies, i.e., reciprocity 
motive was found significantly influence knowledge contribution in Bock’s 
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(2005) study while such relationship was not supported in He and Wei’s (2009) 
study. 
 
2.3.2 Virtual Community of Open Source Software Developers Studies on 
Individual Motivations 
 
Virtual communities of open source software developers are instances of 
virtual community of practice or PSVC. They also show characteristics of 
being open and voluntary, and the process of development is collaborative and 
incorporates various participants’ contributions (Hann et al. 2002; Lakhani and 
von Hippel 2003). Various investigations on individual motivations to 
contribute in these virtual communities also reflect those motives identified by 
functional motivation theory.  
 
Exploratory studies on open source software virtual communities compare the 
reasons of participation for both knowledge contributors and knowledge 
seekers (Lakhani and von Hippel 2003). They proposed several motivations 
which are supported to be significantly different between knowledge 
contributors and knowledge seekers. These motivations are (1) expected 
reciprocity, which is social motive in functional motivation theory; (2) sense 
of belonging or attachment to the forum; (3) reputation gaining among 
programmers’ community through high-quality contribution or career 
prospects (career motive); (4) intrinsic rewards such as enjoyment and self-
efficacy (enhancement motive). Based on survey data from 421 knowledge 
contributors and 1288 knowledge seekers of Apache Usenet help forum, the 
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findings revealed that reciprocity was the most significant motivation for 
knowledge providers. 
 
Similarly, learning motive and career motive were highlighted in open source 
virtual communities (Hann et al. 2002). It was argued that learning motive was 
associated with career motive in that by developing technical skills, 
developers were expected to be promoted to higher earning positions in career. 
However, this relationship was context-specific because in most of the other 
PSVCs, problems under discussion may not be related with contributors’ job.  
 
More recently, drawing on theories of intrinsic and extrinsic motivation, 
Roberts et al. (2006) conducted a longitudinal study to investigate the 
relationships between the motivations, participation, and performance of OSS 
developers. For developers’ motivations, they conceptualized two distinct 
extrinsic motivations which were use-value motive (the extent to which 
solving bugs or problems was important to developers in motivating their 
participation), and status motive (the extent to which participants were 
motivated by status considerations to make contributions), which is similar to 
career motive in functional motivation theory. Furthermore, their 
conceptualization of intrinsic motivation included both enjoyment motive and 
enhancement motive. Their results showed that both extrinsic motivations 
were the key factors that contributed to members’ participation while intrinsic 




Electronic networks of practice are computer-mediated discussion forums 
focused on problems of practice that enable individuals to exchange advice 
and ideas with others based on common interests. Wasko and Faraj (2005) 
applied theories of collective action to examine individual motivations to 
knowledge contribution in electronic networks. Three individual motivations 
were identified which were enjoy helping, reputation (career motive) and 
reciprocity (social motive). Data was collected from an electronic network 
supporting a professional legal association. They found that people contributed 
their knowledge when they perceived that it enhanced their professional 
reputations. Moreover, individuals who enjoy helping others provided more 
helpful advice. Surprisingly, reciprocity was not supported as a motivation 
towards knowledge contribution in their study. 
 
While in the similar context of P2P knowledge sharing community, Kwok and 
Gao (2004) proposed a framework to explain the knowledge sharing behavior 
in a decentralized P2P environment. In their framework, individual 
motivations to contribute knowledge are reward, personal needs which refer to 
the indirect benefits or usefulness to oneself, altruism and reputation. The 
personal needs include both career motive and learning motive.  
 
Virtual peer-to-peer problem solving (P3) communities are firm-hosted 
communities to deliver education and ongoing assistance services to 
customers of complex, frequently evolving products (Dholakia et al. 2009). In 
these communities, customers ask questions regarding their problems and 
receive quick and enthusiastic help from their peers, usually other customers. 
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Learning and social identification are suggested as two critical factors 
encourage helping behaviors in these communities. On one hand, members 
expect to learn from the community, on the other hand, they expect to be 
identified as part of the community. 
 
These prior studies indicate that all motives in functional motivation theory of 
volunteering are likely to be directly or indirectly found in PSVCs. However, 
few studies have looked at the whole picture. Besides, the results are 
inconsistent which requires further investigation. Consequently, it would be 
worthwhile to apply the functional motivation theory as a whole in this thesis.  
 
2.4 Public-good Perspective of Knowledge  
 
In the knowledge management literature, there are two competing perspectives 
on knowledge. The first, which is the object perspective of knowledge, regards 
knowledge as commodities that can be abstracted from individuals and 
codified and stored in organizations. Under this perspective, knowledge 
management systems take the form of knowledge repositories and intelligent 
search engines. The other perspective assumes knowledge embedded in 
individuals. Scholars holding this perspective suggest that knowledge only 
reside in the memories of individuals. It is difficult for individuals to make 
their know-how explicit. This perspective views individuals as valuable 
resources to organization and knowledge management systems under this 
perspective mainly provide communication methods and take the form of 
knowledge maps and experts directory. These two perspectives both treat 
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knowledge as a private good and as a result, motivations under these two 
perspectives are based on self-interests. Most of the motivational research on 
knowledge contribution fell into this arena (Bock et al. 2005; Kankanhalli et al. 
2005; Wasko and Faraj 2005). 
 
However, a third perspective defines knowledge as “the social practice of 
knowing” (Schultze 1999). Instead of a private good owned by either 
organizations or individuals, this perspective regards knowledge as a public 
good that is collectively produced and maintained by communities. A public 
good is nonexcludable and nonrivalrous which means any participant can 
consume the good unconditionally (Olson 1967). With a public good, the 
economic rational choice of action would be free-riding when participants wait 
for others to contribute and enjoy what others have done (Cabrera and Cabrera 
2002; von Hippel and von Krogh 2003).  
 
PSVCs do not diminish because of free-riding. Empirical studies using open-
ended question for why people participate and help others in PSVCs revealed 
that individuals are also motivated by concerns for others and communities. 
Two major motives were identified through content analysis: moral obligation 
and advancement of virtual community (Ardichvili et al. 2003; Lakhani and 
von Hippel 2003; Wasko and Faraj 2000). Moral obligation refers to the sense 
of fairness or justice resulting from the increase of others’ welfare. 
Advancement of virtual community motive is a collectivism motive that serves 
to maintain the communities or increase the welfare of communities as a 




Empirical analysis of functional motivation theory of volunteering using open-
ended questions also identified additional motivations from community 
concerns (Allison et al. 2002). Studies on community involvement extended 
individual motive with three additional groups besides self-interests. They are: 
altruism motives which intended to increase the welfare of one or more other 
individuals; collectivism motives which hold the goal to increase the welfare 
of a group or collective; and principlism motives which uphold some moral 
principles such as justice and fairness (Batson et al. 2002). However, 
according to their description, the altruism motives are narrowed down to the 
care for special individuals such as friends or family members. This may not 
be applied to the PSVC context, since in PSVC, knowledge contributors do 
not know knowledge seekers before providing help in most of the cases 
(Lakhani and von Hippel 2003). Hence, we argue that moral obligation 
(principlism) and advancement of community (collectivism) are sufficient 
motivations for public-good perspective of knowledge contribution in PSVCs. 
As a result, we will extend the functional motivation theory in this thesis to 
incorporate community interest motivations. 
 
Previous empirical studies also proved that individuals are motivated by 
community interest motivations to knowledge contribution. Lin (2009) found 
that cognitive absorption, which was defined as a state of deep involvement 
with the virtual community, would significantly influence behavioral intention 
to use the virtual community. When members have a state of deep involvement 
with the virtual community, they are highly connected with the community 
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and they have a strong sense of belonging and want to maintain the 
community as well. 
 
A few exploratory studies have tried to include both perspectives in 
knowledge contribution. Wasko and Faraj conducted a survey in three 
technical forums asking programmers why they participated and helped others 
in the forum (Wasko and Faraj 2000). Based on content analysis, 508 
comments were categorized into three groups using content analysis. These 
three groups are tangible returns, intangible returns and community interest. 
Tangible returns are mainly for knowledge seekers. Intangible returns include 
enjoyment and learning. Community interest comprises multiple viewpoints, 
altruism, reciprocity, and advancement of virtual community. The results 
indicate that people participate in these PSVCs primarily out of community 
interest such as generalized reciprocity and altruism. 
 
Yates et al. (2010) conducted an empirical investigation on knowledge shaping 
behavior in virtual communities. Knowledge shaping is one particular 
knowledge sharing behavior which refers to members’ dynamically editing, 
integrating and rewriting content as well as contributing personal knowledge. 
Based on social exchange theory and intellectual capital theory, they identified 
several individual motivations such as benefits to personal work, which are 
mainly from learning perspective, reputation (career motive), and expectancy 
to improve organizational processes. As this study was conducted in wikis in 
corporate settings, subjects are both members of wikis and corporations. As a 
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result, their expectancy to improve organizational processes is conceptually 
similar to advancement of virtual community motive in PSVCs.  
 
2.5 Summary of Individual Motivations 
 
As we mentioned earlier, motivation research in knowledge management 
systems has its own terminology. Various terms are adopted which 
conceptually refer to the same motivation.  
 
It is worth noting that value motive in functional motivation theory is very 
likely to comprise both self-interest and community interest. From the self-
interest perspective, enjoyment of helping refers to the psychological gain of 
individuals by helping others (Kankanhalli et al. 2005) while altruism is to 
increase the welfare of other party despite the lack of self benefits (Batson et 
al. 2002). As a result, we shall replace value motive with enjoyment of helping 
from self-interest perspective and moral obligation from community interest 
perspective. 
 
It is also interesting to find that participants engaged in PSVCs may not be 
interested in making friends (Wasko and Faraj 2000). Instead, they are 
expected to receive reciprocity in the future, which is also a social motive 
(Bock et al. 2005). As a result, the social motive in functional motivation 
theory is better labeled as reciprocity motive in this study. Meanwhile, it is 
also important to distinguish the anticipated reciprocity from reciprocity to 
others while the former is a self-interest motive and the latter belongs to moral 
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obligation. Reciprocity to others motive means that individuals are motivated 
by the belief of reciprocity to others hold the principle of maintaining the 
fairness of communities (Batson et al. 2002; Wasko and Faraj 2000). 
Additionally, in the modern business world, image in profession is important 
for career (Kankanhalli et al. 2005). People with good image can benefit from 
either promotion or new opportunities. As a result, image motive may be a 
more direct motivation than career motive in PSVCs.  
 
In summary, this thesis provides a more comprehensive model of individual 
motivations on knowledge contribution in PSVCs. These motivations are 
grouped into self-interest perspective motivations which are learning motive, 
enjoyment of helping others motive, reciprocity motive, enhancement motive, 
and image motive, and community interest perspective motivations which are 
moral obligation motive and advancement of virtual community motive. Table 
2.2 summarized these motives. 
 
Table 2.2: Summary of Individual Motivation 
Motivation Variations Definition/Explanation Source 
Enjoyment When people derive 
intrinsic enjoyment from 
helping others without 




Enjoyment Intangible return in the 
form of intrinsic 
satisfaction 









and von Hippel 
(2003) 
Reciprocity A benefit for knowledge 
contributors because they 
expect future help from 




Reciprocity Favors given will be 
received in the future 
Wasko and Faraj 
(2000, 2005) 
Reciprocity Generalized exchange that 
help given to a person is 
reciprocated by someone 
else in the group and not 
by the particular recipient 
of the original help 






Desire to maintain ongoing 
relationships with others, 
especially with regard to 
knowledge provision and 
reception 
Bock et al. 
(2005) 
Enhancement Intangible return in the 
form of self-actualization 
Wasko and Faraj 
(2000) 
Enhancement Enhance one’s personal 
sense of distinction and 
importance 




Confident beliefs that one’s 
knowledge can help to 
solve job-related problem, 
improve work efficiency, 







Individuals’ degree of 
liking themselves, based 




largely on competence, 
power, or efficacy 
regarding conduct 
Image Positive reputation 
showing to others that they 
possess valuable expertise 
Kankanhalli et 
al. (2005) 
Reputation Establish self as experts Ardichvili et al. 
(2003) 
Reputation An important asset that an 
individual can leverage to 
achieve and maintain status 
within a collective 
Wasko and Faraj 
(2005) 
Image 
Reputation Desire to gain reputation or 
enhance career prospects 
Lakhani and von 
Hippel (2003) 
Learning People participate in the 
community to enhance 
their own learning and self-
efficacy. 
Wasko and Faraj 
(2000) 
Learning Participants are expected to 
be rewarded by learning 
experience in the open 
source project. 





The contribution one 
provides will benefit or be 
useful to oneself in some 
indirect way, such as 
knowledge gain. 




Altruism, belief that it is 
part of being a member 




Obligation to contribute to 
the organization as a whole 






Part of the job 
responsibilities 




Commitment An obligation to participate 
in the collective 
Wasko and Faraj 
(2005) 
Value Altruistic and humanitarian 
concerns for others 




Maintain and advance their 
professional community of 
engineer 









community or profession 
as a whole 








A sense of responsibility to 
helping others on the basis 
of shared membership 




2.6 Contextual Factor 
 
As we discuss before, there are various types of problems/tasks in different 
PSVCs or even in the same PSVC. Task characteristics have long been studied 
as contextual factors in organizational or individual behaviors. Task-
technology fit theory has argued that the performance increases as technology 
fit the task characteristics or requirement. Similarly, high levels of job 
performance and job satisfaction occur when congruence of individual needs 
(growth need strength) and job characteristics (job scope) exists (Goris et al. 
2000). This implies that when a fit between individual needs/motivations and 




Task analyzability is originally proposed by (Perrow 1967) as a basic 
characteristic of task. An analyzable task is a one for which “predetermined 
responses to potential problems, and well-known procedures, are available and 
useful” (Rice 1992). This is similar to the notion of intellective task which 
involve a “definite objective criterion of success within the definitions, rules, 
operations, and relationships of a particular conceptual system” (Dane and 
Pratt 2007). Examples of analyzable tasks in PSVCs may include 
mathematical problems, programming issues, and medical issues. 
 
In contrast, a less-analyzable task lacks predetermined responses to potential 
problems or procedures to solve problems (Lim and Benbasat 2000). Similarly, 
judgmental tasks are those for which there is no objective criterion or 
demonstrable solutions (Dane and Pratt 2007). Examples of such tasks in 
PSVCs can be relationship problems, political and ethical judgments. It is 
important to note that analyzability is a continuum instead of a dichotomy 
(Lim and Benbasat 2000).  
 
Task analyzability does not necessarily influence knowledge contribution 
because it is only a characteristic of the problem itself. However, the fit 
between task analyzability and individual motivation will have impact on 
knowledge contribution. Under the high analyzable task environment, the 
problems require cognitive processing effort and individuals with learning 
motive are more likely to contribute. While under the low analyzable task 
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environment, the problems are more focus on ethical, aesthetic and 
relationship, and individuals feel they have the moral obligation to respond.  
 
2.7 Expectancy-Value Theory  
 
As the hierarchical model exhibits that motivations mediate the relationships 
between social factors and consequences which are affection, cognition and 
behavior, expectancy-value theory identifies what social factors will influence 
motivations. 
 
The Expectancy-value theory (Weiner 1992) explains human motivation to a 
goal as a combination of (a) expectancy, the degree to which people expect to 
succeed the goal, and (b) value, the degree to which they value the goal. 
Hence, the greater the belief that the goal will be attained and the higher the 
incentive value of the goal, the greater the motivation to achieve the goal. This 
theory has been widely applied in a variety of contexts. For example, Lynd-
Stevenson (1999) applied expectancy-value theory in employment studies. In 
the study, it is hypothesized that an individual with higher expectation of 
getting a job (job expectancy) and higher valuation of obtaining a job (job 
importance) would be highly motivated to get a job (job-seeking behavior).  
 
More importantly, expectancy-value theory explains how motivations are 
influenced. Social learning theory, a variant of expectancy-value theory 
depicts that expectancy of the current state is determined by the past history in 
the specific situation as well as experiences in similar circumstances (Rotter 
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1954). Similarly, the collective effort model, also derived from expectancy-
value theory, argues that individual motivation is determined by the value of 
previous performance outcomes (Karau and Williams 1993). 
 
In summary, current motivation, which is goal-oriented, will be influenced by 
external factors associated with expectancy of the goal and value of the goal. 
Shoham et al. (1998) utilized expectancy-value theory to propose a model 
explaining risky behavior. This model conceptualized expectancy as perceived 
benefits in a given risky sport and value, as general liking for risky sport. They 
found that external factors, which are mainly individual traits in their study, do 
have effects on expectancy and value, which in turn predict the intention to 
join a risky sports club. In PSVCs, the external factors can be various social 
and technological PSVC mechanisms. According to the expectancy-value 
theory, if these mechanisms are perceived to have positive effects on either the 
expectancy or the value of members’ motivations, their motivation to 
contribute knowledge would be stronger. This explains the relationships 
between PSVC mechanisms and individual motivations. This is also 
corresponding to Wasko’s proposition of the feedback influence from 
knowledge contribution to individual motivation in electronic networks of 
practice (Wasko et al. 2004). Kankanhalli et al. (2005) also suggested studying 
the effect of actual usage of electronic knowledge repository on subsequent 
perception of cost/benefit factors. As a result, we are looking for mechanisms 
of PSVCs that are associated with expectancy and value of those goals, 




2.8 Mechanisms of Virtual Communities 
 
The definition of virtual community reveals its dualism. On one hand, virtual 
communities inherit the social aspect of real communities where “enough 
people carry on public discussions long enough, with sufficient human feeling, 
to form personal relationships” (Rheingold 1993). On the other hand, virtual 
communities differ from real communities in their technological advantages. 
Hence, we conducted a literature review on virtual communities in order to 
identify mechanisms of PSVCs that are associated with members’ motivations 
and categorize them into socio-technical classifications. 
 
Several studies have taken the socio-technical perspective in probing 
environmental forces that affect knowledge contribution. In the context of 
organizational knowledge sharing, organizational factors and leadership were 
found to impact the knowledge sharing based on interviews with 20 
employees from a large-scale global aerospace engineering company. 
(Søndergaard et al. 2007). 
 
Organizational factors include how the organization is structured and its 
formal processes, meetings and hierarchies, such as the geographical locations 
of teams, time and resources allocations, formal networks, training and 
development as well as the organizational strategic vision. Leadership is 
conceptualized as a process of influencing others within a group context, 
aiming towards a goal and helping define an organizational reality. Both of 
them depict the organizational norms that support knowledge sharing. 
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Furthermore, they found that technological factors were mentioned and 
classified under organizational infrastructure (or structures), search engines, 
and databases, all of which serve as knowledge repositories facilitating 
knowledge reuse.  
 
In virtual communities, there are a few additional important features (Bagozzi 
and Dholakia 2002). First, unlike offline organizations where members have 
opportunities for face-to-face interactions, virtual community members require 
both personal identity and social identity mechanisms. Second, members 
create and share their own group norms collectively while in organizations, 
norms are normally designed and forced by top management. Third, virtual 
communities contain codification processes which capture members’ tacit 
knowledge and transform it into explicit knowledge, which is usually in the 
form of databases and search engines. 
 
P2P knowledge sharing community is an instance of PSVCs. Kwok and Gao 
(2004) proposed several features that best address the motivational factors 
toward knowledge sharing. They also recognize the importance of individual 
identity mechanisms. Besides, they propose that contribution-reward 
mechanism, and reviews and peer recommendation mechanism are critical for 
knowledge sharing. However, in the context of PSVCs, rewards are not in the 
form of monetary or career development as in organizations. Knowledge 
contributors are normally rewarded by gaining positive image which is usually 




The main object in PSVCs is answers or solution, unlike e-commerce sites 
where the main object is product. Hence, it is rare for members to provide 
reviews on answers or solutions. However, knowledge contributors may get 
feedbacks in the form of reputation. For example, when a member finds a 
solution useful, he may not write a review report on this solution. He just adds 
reputation point to the author through the reputation system. As a result, we 
believe that studying reputation system alone may be sufficient in the present 
context.  
 
In summary, we propose four mechanisms from socio-technical perspective 
that facilitating knowledge contribution in virtual communities. They are 
reputation system, knowledge repository, identity mechanism, and group 
norms. The following sections provide details of these mechanisms. 
 
2.8.1 Reputation System 
 
Contribution-reward mechanisms are common in almost all virtual 
communities because reward is considered as an effective motive to induce 
contribution. Reward can be either tangible or intangible. Tangible reward 
usually refers to monetary rewards, discount rates and bonus points for prize 
redemption. However, these are not applicable in PSVCs because 
contributions in PSVCs are voluntary work. Intangible reward mainly refers to 
reputation gaining. As a result, it is more appropriate to only investigate 




Reputation system, also known as feedback system, draws a lot of research 
interest (Bolton et al. 2004). It is important for virtual communities because it 
facilitates the social interaction among members (Jensen et al. 2002). In the 
online environment, due to the lack of social cues, misbehavior and deception 
are often taking place. These may diminish the value of the virtual community 
over time which results in unsubscribing of members. In order to foster 
positive social interaction, significant efforts and resources are spent by virtual 
community to monitor and police interactions, such as certification (Gefen 
2004). However, because of the enormous scope of such task, virtual 
communities usually encourage members to actively participate in evaluating 
or giving feedbacks to others, which is described as digitization of word of 
mouth (Dellarocas 2005). Perceived effectiveness of reputation system will 
generate institution-based trust, which in turn influences members’ behavior in 
virtual communities (Pavlou and Gefen 2004).  
 
2.8.2 Identity Mechanism 
 
Individual identity and profile generation mechanism refers to the identity 
management mechanism in a broader sense, which includes both personal 
identity and social identity. Personal identity refers to a set of attributes, 
beliefs, desires, or principles of action that distinguish a person from others 
(Fearon 1999), and personal identity mechanisms are designed to support 
revealing personal identity information. It is considered to be important in 
various forms of virtual communities such as Internet relay chat (IRC), 
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bulletin board systems (BBSs), even patients’ online communities (Uslaner 
2000). Ma (2004) identified several identity mechanisms in virtual 
communities, including persistent labeling, self-presentation and deep 
profiling. Identity management mechanism is important for virtual 
communities in that it facilitates members’ interaction by providing 
information for assessing credibility (Fritch and Cromwell 2001).  
 
To put it simply, social identity is membership. According to the social identity 
theory, it refers to three processes: 1) Categorization, when we put others as 
well as ourselves into categories; 2) Identification, when we associate with 
certain groups; and 3) Comparison, when we try to compare our group with 
other groups. In the context of PSVCs, social identity mechanisms are efforts 
of virtual community managers to maintain the sense of belonging of 
community members (Ashforth and Mael 1989). Although we argued that sub-
community organization, as suggested by Kwok and Gao (2004), was a 
commonly-adopted mechanism and lacked variety. Sub-community 
organizations actually influence members’ motivation through social identity 
or sense of community, because in sub-groups, members are highly 
homogeneous in their interests, and consequently have a higher sense of 
belonging. This self-recognition will be affected by stability of virtual 
community (e.g., how long has the virtual community survived? How often 
does it make major changes on community vision and policy?), permeability 
of community boundary (e.g. whether the virtual community has strict rules on 
recruiting new members?) (Kessler 2002), offline activity or meetings 
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(Rothaermel and Sugiyama 2001), and in-group email (email address with 
suffix indicating that PSVC). 
 
2.8.3 Knowledge Repository 
 
Codification usually refers to the efforts of arranging and systematizing 
knowledge into databases or knowledge repositories. In organizations, 
codification strategies are considered as recording knowledge in databases or 
knowledge repositories that are accessible by others. They are applied in 
organizations to capture and accumulate knowledge for reuse purpose (Haesli 
and Boxall 2005). As a result, knowledge repository is the outcome of 
codification efforts, which may take the form of simple databases, purpose-
built call center software packages, or case-based reasoning systems (Gray and 
Durcikova 2005).  
 
In PSVCs, knowledge repositories refer to those systems that facilitate 
collection and organization of knowledge with the purpose of reuse. They 
usually take the form of simple databases or FAQs for solved problems. It is 
acknowledged that repository in PSVCs is a by-product of interaction and 
collaboration for the reuse purpose (Zack 1999). Knowledge repository allows 
members to search for and retrieve codified knowledge without having to 
contact the person who originally developed it (Hansen et al. 1999). Bieber et 
al. (2002) showed how a digital library (knowledge repository) evolved into a 
collaborative knowledge virtual community by integrating CMCs, decision 
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support, and community process support. However, knowledge repository is 
the infrastructure for learning and community building.  
 
Knowledge repositroy also takes away the burden of codification efforts from 
knowledge contributors, which is considered as a hindrance of knowledge 
contribution in electronic knowledge repositories (Kankanhalli et al. 2005). In 
a vase majority of PSVCs on IT issues, knowledge are classified into different 
categories such as programming bugs, quality control reports, new 
developments and so forth in a central repository (Desouza 2003). 
 
2.8.4 Group Norms 
 
Group norms are sets of regulations, guidelines and procedures that prescribe 
the behaviors of group members (Joinson and Dietz-Uhler 2002). They are 
also defined as “understandings of and commitments by, individual members 
to a set of goals, values, beliefs, and conventions shared with other group 
members” (Dholakia et al. 2004), and are often commenced and reinforced by 
mangers and coordinates. Members get to know these norms through 
notification and guidelines at the early stage and gradual discovery through 
socialization and repeated participation later on (Dholakia et al. 2004). Group 
norms are formed over time through interactions within the group that 
conform to the benefits of the group (Postmes et al. 2000). They are required 
to be read and followed when new members register into this PSVC. Group 
norms are important for virtual communities as they are the bases for 
community. Without group norms, it is just a bunch of Internet users. They 
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reflect the value of the virtual community and serve as guidelines of 
appropriate activities in that community (Tan and Zhao 2003). 
 
However, various norms are enacted or formed in different virtual 
communities, some are even eccentric. For example, some online fans club for 
one team may forbid praise of the rivals. As a result, we focus certain norms 
that are widely adopted among PSVCs. Pro-sharing norms are those reported 
to enhance the organizational knowledge sharing. They may include norms of 
mutual support (Lucas and Spitler 1999; Wellman et al. 1996), collaboration 
and sharing (Goodman and Darr 1998; Jarvenpaa and Staples 2000; 
Orlikowski 1993), willingness to value and respond to diversity, openness to 
conflicting views, and tolerance for failure (Leonard-Barton 1995). Other 
researchers utilize different terms such as “social controls” (Wasko et al. 2004). 
A respectful environment is considered as one of the key determinants of 
success of virtual community (Hew 2009). 
 
The group norms usually include online etiquettes that define what members 
should do and online taboos that define what members should not do, as well 
as the consequent punishments if they are violated (Wasko et al. 2004). 
Empirical study showed that with effective group norms, participants had 
stronger desire to interact with others in virtual communities (Bagozzi and 








In this study, we investigate how different experiences of community 
participation would have impacts on motivations. Considering the difficulty in 
differentiating experiences of various mechanisms, it is reasonable to use 
perceptions of corresponding mechanism in this thesis. Hence, we are looking 
at perceived effectiveness of codification, perceived effectiveness of 
reputation system, perceived media richness, perceived salience of personal 
identity and perceived salience of social identity, and perceived effectiveness 
of group norms. They can be categorized into two groups: technological and 
social, as suggested above. Their relationships with functional motivations 
will be discussed in the model validation part. 
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Figure 3.1 Research Model 
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3.2 Perceived Effectiveness of Knowledge Repository 
 
As we mentioned in the previous chapter, knowledge repositories in PSVCs 
are usually manifested as simple databases or FAQs. Perceived effectiveness 
of knowledge repository refers to the extent to which members believe that the 
knowledge repository of their PSVC is well organized and provides useful 
past solutions. A knowledge repository also dispenses with the burden of 
dealing with knowledge contributors’ codification efforts, as such efforts are 
considered as hindering knowledge contribution in electronic knowledge 
repositories (Kankanhalli et al. 2005; Markus 2001). When a PSVC is 
perceived to have a well-organized database for solved problems and updated 
FAQs, it is expected that the problems under discussion are novel and worth 
discussing. Knowledge contributors with a learning motive are expecting to 
learn something new instead of posting the same ideas and solutions 
repeatedly. Hence, when the topics in a PSVC are perceived as effective, 
members are more likely to learn new knowledge, thus increasing the 
expectancy of their learning motive. According to the expectancy-value theory, 
their learning motive correspondingly increases.  
 
H1a: The perceived effectiveness of a knowledge repository is positively 
related to the learning motive that members have for engaging in knowledge 
contribution to a PSVC. 
 
The solutions in FAQs or databases have to meet certain criteria. The problems 
need to be representative or valuable and the solutions have to be tested and 
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proved to be successful. They are examples of successful knowledge 
contribution. Highlighting these successful solutions and their consequent 
positive impact on performance will raise members’ enhancement motive 
(Kankanhalli et al. 2005). This is because when their knowledge repository is 
perceived as effective, members know that their contribution are more likely 
to be used by others and hence are deemed helpful to others, and the 
likelihood of feeling enhancement thus increases, resulting in an increased 
expectancy of their enhancement motives. Hence, according to the 
expectancy-value theory, their enhancement motive accordingly increases. 
 
H1b: The perceived effectiveness of a knowledge repository is positively 
related to the enhancement motive that members have for engaging in 
knowledge contribution to a PSVC. 
 
When members believe that their knowledge repository maintains high 
standards in screening for useful and timely solutions, they would agree that 
the authors of such solutions are knowledgeable and are experts in their fields. 
Consequently, such impressions are likely to spread to other knowledge 
contributors in that knowledge repository. Hence, the more effective the 
knowledge repository is perceived to be, the more likely are knowledge 
contributors to enhance their image in their respective areas. This leads to an 
increased expectancy of their image motive. Thus, according to the 




H1c: The perceived effectiveness of a knowledge repository is positively 
related to the image motive that members have for engaging in knowledge 
contribution to a PSVC. 
 
3.3 Perceived Effectiveness of Reputation System 
 
In e-commerce, an effective reputation system can provide sufficient and 
accurate information on previous transactions of certain party which will result 
in trust on that party (Bolton et al. 2004). Perceived effectiveness of reputation 
system is defined as the extent to which a member believes that the reputation 
system is capable of providing accurate and reliable information about past 
behaviors of all members. Reputation systems or feedback systems are widely 
adopted in online communities, especially online marketplaces. They are 
considered as the digitization of word of mouth (Dellarocas 2005). Empirical 
study showed that perceived effectiveness of feedback mechanism positively 
related with institution-based trust in the community of sellers in online 
market (Pavlou and Gefen 2004). In a PSVC, if a reputation system is 
perceived to be effective, knowledge seeker know better about the PSVC and 
trust more on knowledge provided by strangers. While for knowledge 
contributors, they would believe that their contribution are more likely to 
receive positive feedback which would increase their image. According to the 





H2: The perceived effectiveness of a reputation system is positively related to 
the image motive that members have for engaging in knowledge contribution 
to a PSVC. 
 
3.4 Perceived Salience of Personal Identity 
 
Perceived salience of personal identity refers to the extent that members 
perceive their personal identity information is salient during communication 
process. It is an opposite of anonymity. Here the personal identity refers to the 
true identity of members in their real life. Personal identity information is 
usually required in the registration process such as age, gender, address, phone 
number, or occupations. Other implicit personal identity information includes 
the IP address and posting history, because people often indeliberately disclose 
certain personal information during long time discussion or through story 
telling of self. When personal identities are perceived salient, which means 
members are not ‘disconnected’ from their real life, they are not merely IDs in 
the PSVC. Their image in the PSVC can be traced back to their real life. 
Consequently, the value of image is actually increased. As a result, members 
are more likely to be motivated by image motive. Hence, we hypothesize: 
 
H3: The perceived salience of personal identity is positively related to the 





3.5 Perceived Pro-sharing Norms 
 
Norms are referred to as “understandings of and commitments by members to 
a set of goals, values, beliefs, and conventions shared with other group 
members” (Dholakia et al. 2004). They are the basis of communities (von 
Krogh 2002) and serve as guidelines for appropriate activities in communities 
(Tan and Zhao 2003). In our study, we focus on perceived pro-sharing norms 
which refer to the extent to which members believe in knowledge sharing 
within their PSVC. 
 
Researchers have found that pro-sharing norms enhance organizational 
knowledge sharing. Pro-sharing norms may include norms of mutual support 
(Lucas and Spitler 1999; Wellman et al. 1996), collaboration and sharing 
(Goodman and Darr 1998; Jarvenpaa and Staples 2000; Orlikowski 1993), 
willingness to value and respond to diversity, openness to conflicting views, 
and tolerance for failure (Leonard-Barton 1995). In a situation where strong 
pro-sharing norms are present, i.e., where members believe that other 
members will also obey the rules for engaging in online social interaction, a 
strong sense of mutual agreement and mutual accommodation is dominant 
(Dholakia et al. 2004). Empirical studies also have shown that with strong pro-
sharing norms, members express a stronger desire to interact with others in 
virtual communities (Bagozzi and Dholakia 2002). Hence, in the presence of 
strong pro-sharing norms, members believe that their contribution is more 
likely to be recognized and appreciated, thus leading to an increase in the 
enjoyment motive (Kankanhalli et al. 2005) and members enjoy a  higher 
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likelihood of being helped, which according to the expectancy-value theory, 
leads to an increase in the reciprocity motive. 
 
H4a: Perceived pro-sharing norms are positively related to the enjoyment 
motive that members have for engaging in knowledge contribution to a PSVC.  
 
H4b: Perceived pro-sharing norms are positively related to the reciprocity 
motive that members have for engaging in knowledge contribution to a PSVC. 
 
3.6 Perceived Salience of Social Identity 
 
A salient social identity increases members’ sense of belonging to a PSVC, 
where they strongly feel that they are part of the community. The social 
identity theory posits that the act of individuals categorizing themselves as 
group members leads them to display ingroup favoritism. When individuals 
perceive a salient social identity, they seek to achieve enhancement by 
positively differentiating their ingroup from outgroups (Tajfel and Turner 
1979). This means that in a PSVC, when social identity is perceived as salient, 
members believe that the value of enhancement within their PSVC is higher. 
Hence, according to the expectancy-value theory, their enhancement motive is 
thus increased. 
 
H5a: The perceived salience of social identity is positively related to members’ 




Similarly, when social identity is salient to members, maintaining a positive 
image within this PSVC is important to them as they feel that the bond 
between themselves and their PSVC is stronger. It has been suggested that 
identification within an organization is positively related to members’ image 
motive to work in that organization (van Knippenberg 2000). Consequently, 
the value of image within a PSVC is more important to them. According to the 
expectancy-value theory, the image motive thus increases. 
 
H5b: The perceived salience of social identity is positively related to members’ 
image motive for engaging in knowledge contribution to a PSVC. 
 
When the social identity is perceived as salient, a member’s sense of 
belonging to the PSVC increases. This sense of belonging leads to emotional 
involvement with, or an affective commitment to, the PSVC (Dholakia et al. 
2004).  It has been verified that committed members have a higher intrinsic 
motivation (such as enjoyment) towards contribution (Shah 2004). 
Consequently, when members perceive salient social identity within their 
PSVC, they are more likely to gain enjoyment when helping other members. 
According to the expectancy-value theory, their enjoyment motive thus 
increases. 
 
H5c: The perceived salience of social identity is positively related to members’ 




An early study on the sense of belonging in Multiple Sports Newsgroups 
(MSNs) shows that as the sense of belonging increases, more public 
exchanges of support are observed among members and communication 
between members is more intimate and personal (Blanchard and Markus 2004). 
Interpersonal relationships are characterized by mutual concern for the 
interests and outcomes of others. It is found that in the presence of a salient 
social identity, members are more likely to be motivated to cooperate 
(Wellman et al. 1996). Consequently, the likelihood of receiving reciprocity 
will increase. According to the expectancy-value theory, members’ reciprocity 
motive is thus increased. 
 
H5d: The perceived salience of social identity is positively related to members’ 
reciprocity motive for engaging in knowledge contribution to a PSVC. 
 
It has been argued that a strong sense of social identity would have a powerful 
impact on people’s perceptions and emotions (Ellemers et al. 2004). Under the 
influence of a strong sense of social identity, members may consider others’ 
welfare over their personal interests. Examples are activists who may 
jeopardize their personal well-being for the sake of principles and ideals (e.g. 
environmental or human rights activists). It is reasonable to argue that a strong 
sense of social identity would increase members’ perceptions of the value of 
moral obligation. According to the expectancy-value theory, their moral 
obligation motive thus increases. Experimental research has also demonstrated 
the powerful effect of group identification on participants’ willingness to 
preserve a collective good, which could be reflected in the PSVCs in our 
57 
 
context (Brewer and Gardner 1996). It has also been suggested that when a 
sense of belonging is present, members feel emotionally attached to a 
community and are willing to develop and maintain their virtual community 
(Blanchard and Markus 2004). The social identity theory proposes that, when 
people internalize their social identity and identify with a group to some 
degree, they will strive for a positive group distinctiveness in which their own 
group is better than other groups (Ashforth and Mael 1989). As a result, the 
value of maintaining and advancing the PSVC increases, and according to the 
expectancy-value theory, their advancement of virtual community motive thus 
increases. 
 
H5e: The perceived salience of social identity is positively related to members’ 
moral obligation motive for engaging in knowledge contribution to a PSVC. 
 
H5f: The perceived salience of social identity is positively related to members’ 
advancement of virtual community motive for engaging in knowledge 
contribution to a PSVC. 
 
3.7 Learning Motive 
 
Learning motive in volunteering depicts the belief that volunteering helps the 
individual to learn about the cause and to explore one’s own strength (Clary et 
al. 1998). In the context of knowledge contribution in PSVCs, it refers to the 
belief that knowledge contribution would be beneficial to self-knowledge 




Problem solving process is part of thinking process. The Creative Problem 
Solving model provides a generic problem-solving process which is comprised 
of three major components. It argues that problem solvers need to understand 
and analyze the problem in the first place to identify a general goal or 
direction. Then, a number of possible solutions and ideas are generated. 
Finally, all the options are examined carefully and a best choice is picked and 
applied (Treffinger 1985). Empirical study shows that learning orientation 
would lead to feedback seeking behavior. It means that when individuals have 
stronger active learning motive, they are more active participators in hope of 
getting further feedbacks from other participants (VandeWalle and Cummings 
1997). Qualitative evidence has shown that people participated in computer-
related Usenet newsgroups to share information and knowledge because this 
keep them up-to-date with current ideas and innovations (Wasko and Faraj 
2000). Studies on open source projects also explained that participation 
allowed developers to gain market-required technical skills and developers 
may perceive the participation as an investment in training (Hann et al. 2002). 
When individuals are aware of the benefits, they are more likely to contribute 
knowledge. Hence, we hypothesize: 
 
H6: Members with a higher level of learning motive will participate more 
actively in knowledge contribution. 
 
The Information Process Model (Newell and Simon 1972) explained how 
solutions are generated for high analyzable tasks. In this model, a problem 
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space consists of an initial state, a goal state and possible routes connecting the 
initial state and the goal state through subgoals. The problem solver defines 
the initial state and the goal state of the problem and then performs operations 
to reduce the discrepancy between them. This model revealed that complex 
task can be divided into several small tasks, and finding a solution for complex 
task can be achieved by achieving subgoals sequentially. Although the 
Information Process Model is proposed for single problem solvers, it also 
applied to collaborative environment where multiple problem solvers 
cooperate to seek solutions. Individually, they may not be able to provide 
direct methods to achieve ultimate goal, but they may provide solution to 
certain intermediary subgoals. By achieving certain subgoals, other 
contributors may provide solutions from subgoals to ultimate goal. For 
example, someone asked how to get to place A from place B. The first 
contributor may provide all the buses that passed place B. Then, a second 
contributor may provide all the buses that passed place A. And a third one 
found out that bus 10 that started from place A passed his place while bus 20 
that passed place B also passed his place, which means he provides a solution 
by taking bus 10 first, interchanging at his place and then taking bus 20 to the 
destination. This incremental process not only solves the problem but also 
helps these knowledge contributors learn. Furthermore, individual learners 
engaged in collaborative problem solving situations are usually performing 
brainstorming. Participants can learn from explaining their ideas to others and 
develop skills in working collaboratively with others, providing feedback and 
evaluating their own learning (Boud et al. 2001). As a result, under the 
circumstance of high analyzable tasks, individuals can learn from the process 
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of discussion and contribution, which means that learning motive is associated 
with knowledge contribution under the circumstance of high analyzable tasks. 
Conversely, under the circumstance of low analyzable tasks, solutions or 
suggestions are mainly based on intuition or experience, and there are no 
absolute right or wrong answers (Dane and Pratt 2007). The evaluation of final 
solution is a collective decision based on consensus (Laughlin and Ellis 1986), 
so individuals may not expect active learning to encourage knowledge 
contribution. Hence, we hypothesize: 
 
H6a: Learning motive has no relation to knowledge contribution in tasks with 
low analyzability. 
 
3.8 Enhancement Motive 
 
Enhancement is considered as positive affect related with ego (Clary et al. 
1998). It drives individuals by giving them the sense of self-importance from 
volunteering (Mowen and Sujan 2005). In the context of PSVC, it refers to the 
individual belief that one’s ego will grow and develop when their knowledge 
contribution would solve the problem and make a difference.  
 
By contributing knowledge to PSVC, individuals can perceive how their 
knowledge solve problems or help in solving problems which increase their 
perception in their own capabilities and hence, enhance their self-esteem and 
confidence. It is important to point out that enhancement is internal 
development by maintaining or enhancing positive affect. It differs from 
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image which is an external evaluation. Research also shows that potential 
helpers are more likely to help others when they believe themselves competent 
and confident (Midlarsky 1984). Two similar concepts in knowledge 
management literatures were found: knowledge self-efficacy which refers to 
“the extent to which people may believe that their knowledge can help to solve 
job-related problems, improve organizational efficiency, or make a difference 
to their organization”(Kankanhalli et al. 2005) and sense of self-worth (Bock 
et al. 2005). Their experiments supported that both of them had positive 
relationship with knowledge contribution. Hence, we hypothesize: 
 
H7: Members with a higher level of enhancement motive will participate more 
actively in knowledge contribution. 
 
3.9 Image Motive 
 
Volunteers with career motive expect to gain career-related experiences and 
improve career prospects (Clary et al. 1998; Mowen and Sujan 2005) while 
the purpose of gaining experience is also included in the learning motive. 
However, in the modern business world, image is gradually replacing the old 
social contracts between employers and employees which is based on length 
of service and loyalty (Kankanhalli et al. 2005). Image is important for 
members to improve their career prospects or look for new opportunities in 
career through image building in their respective areas (Lakhani and von 
Hippel 2003). For example, if a member has highly positive image in a 
LINUX virtual community, employers who also join that virtual community 
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may try to approach him/her and provide an offer. As a result, we used image 
motive as a replacement of career motive and it refers to the desire to build 
positive image. 
 
Users in electronic knowledge repositories have been found to make 
knowledge contribution to earn respect from others and build a better image 
(Kankanhalli et al. 2005). Social exchange theory (Blau 1964) also identifies 
status and respect as social rewards which are expected by individuals who 
participate in social interactions. Image and status are also recognized as social 
control to encourage cooperation and helpful behaviors in online communities 
(Wasko et al. 2004). Individuals’ image desire, also known as reputation-based 
altruism is unique for human being. It is a powerful force for encouraging 
cooperation in public goods situations (Fehr and Fischbacher 2003). In virtual 
communities, identities are recognized through a variety of community artifact, 
e.g. persistent labeling and deep profiling (Ma 2004). A number of researchers 
argue that individuals in online communities are stimulated by image desire, 
and hence more actively participate in online activities (Kwok and Gao 2004; 
Lakhani and von Hippel 2003; Wasko and Faraj 2005). Hence, we hypothesize: 
 
H8: Members with a higher level of image motive will participate more 
actively in knowledge contribution. 
 




Value motive in functional motivation theory of volunteering is related to 
altruism and humanitarian concerns for others. Individuals with such 
motivation feel that helping others is the good and right thing to do in 
volunteering (Clary et al. 1998; Mowen and Sujan 2005). However, this 
altercentric perspective of altruism will be discussed later. While concerning 
individuals’ self-interests, the egocentric perspective of altruism explains that 
people receive psychic rewards (enjoyment) from helping others (Khalil 2004; 
Smith 1981). While social exchange theory explains individuals’ altruism as 
the concern for the future returns which require long-term relationship, 
egocentric perspective of altruism explains the helping behavior in single-spot 
interaction. That is, contributors are rewarded intrinsically the enjoyment 
instantly. 
 
Previous research shows that members in electronic communities of practice 
are motivated by enjoyment to make contribution. In a survey conducted in 
open communities dedicated to developing valuable programming knowledge, 
6.5% of the respondents commented that they always enjoyed sharing their 
experiences and knowledge with others (Wasko and Faraj 2000). In another 
survey among open source software communities, contributors agree that they 
perceive contribution as an act of fun (Lakhani and von Hippel 2003). 
Empirical studies support that the more knowledge contributors enjoy helping 
others, the more likely they are going to contribute knowledge (Kankanhalli et 




H9: Members with a higher level of enjoyment motive will participate more 
actively in knowledge contribution. 
 
3.11 Reciprocity Motive 
In functional motivation theory of volunteering, social motive concerns the 
relationship with others. Individuals engage in volunteering may perceive this 
as an opportunity to be with their friends or to be viewed positively by 
important others (Clary et al. 1998; Mowen and Sujan 2005). However, in the 
context of PSVC, individuals are not interested in seeking friendship (Wasko 
and Faraj 2000). Rather, they are interested in reciprocity relationships (Bock 
et al. 2005; Kankanhalli et al. 2005; Wasko and Faraj 2005). 
 
Reciprocity is the essential concept in social exchange theory which states that 
individuals help others in the hope that they will receive help in the future 
(Blau 1964). It is also considered as part of general altruism that is unique for 
human beings (Fehr and Fischbacher 2003). Researchers did observe that 
participants in virtual communities may help others because of experiencing 
helping behavior from others in the past. (Lakhani and von Hippel 2003) 
found that in open source software forums, a great portion of help providers 
strongly agreed that they were motivated to answer because they had been 
helped before in the same forum. Prior empirical studies on virtual 
communities of practice (Bock et al. 2005; Wasko and Faraj 2005) have also 
supported that reciprocity motive serve as a strong predictor of knowledge 




H10: Members with a higher level of reciprocity motive will participate more 
actively in knowledge contribution. 
 
3.12 Moral Obligation Motive 
 
Altruism is a distinction between human and other animals. In a broad sense, 
altruism reflects the motivation to confer benefits on others regardless of 
economic returns. Under this definition, reciprocal expectation and image 
building are also viewed as altruism. However, social exchange theory (Blau 
1964) revealed that reciprocal expectation and image building are self-interest-
based social gains. As a result, in a narrow definition, altruism refers to pure 
contribution to other parties regardless of self-gain (Fehr and Fischbacher 
2003), which is also known as altercentric perspective of altruism (Khalil 
2004). Previous research shows that knowledge contributors are motivated by 
moral obligations or pro-social norms out of self-interest, or self-gain 
(Ginsburg and Weisband 2006; Wasko and Faraj 2000). In this paper, we label 
this altercentric perspective of altruism as moral obligation motive for 
contribution in PSVCs. It is the belief that helping others is the “right” and 
“good” thing based on one’s principle (Batson et al. 2002) or religiosity 
(Wilson and Musick 1997). 
 
Moral obligation in general is defined as an obligation arising out of 
considerations of right and wrong. Individuals who regard an act as a moral 
obligation believe that the act is one prescribed by their set of values. It 
reflects the altercentric altruism of value motive in functional motivation 
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theory. Moral obligation beliefs measurement was originally included in the 
theory of reasoned action and was dropped due to parsimony concern. 
However, it is conceded that a personal sense of moral obligation would be an 
important predictor of intention in certain context such as prosocial and moral 
behaviors (Ajzen 1991; Schwartz and Tessler 1972). Moral obligation differs 
from subjective norm in that “the effect of referents has been internalized, and 
presumably influences individuals beyond their immediate social context” 
(Warburton and Terry 2000). Because it is conceptualized as a person’s own 
expectation about his or her behavior, and is usually operationalized by asking 
subjects the extent to which they believe they should perform the act. 
Nevertheless, subjective norm is conceptualized as the perception of the extent 
of approval from others to perform or not perform the behavior, and is often 
operationalized by asking participants the extent to which those people 
important to them would approve their behavior. 
 
The predictive power of moral obligation on behavioral intention has been 
supported by various empirical studies, especially in the context of prosocial 
and ethnical behavior such as blood donation (Pomazal and Jaccard 1976) and 
moral decision making (Gorsuch and Ortberg 1983). Furthermore, moral 
obligation shows holding principles such as fairness and justice for all 
participants. Economical experiments show that a third party is willing to 
punish social norm violators even when the punishment costs the third party 
(Fehr and Fischbacher 2003). As a result, moral obligation targets at not only 
increasing the welfare of one or some other individuals, but also the public-
good. Prior investigations found that participants intended to increase the 
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fairness of virtual communities by setting exemplars (Lakhani and von Hippel 
2003). In addition, the positive relationship between commitment to electronic 
networks of practice and knowledge contribution is supported where the 
commitment represents a duty or obligation to engage in communities and 
arises from active participation (Wasko and Faraj 2005). Hence, we 
hypothesize: 
 
H11: Members with a higher level of moral obligation motive will participate 
more actively in knowledge contribution. 
 
However, the positive relationship between moral obligation motive and 
knowledge contribution is affected by task analyzability. Under the low 
analyzable task or judgmental task circumstance such as ethical or relationship 
problems, individuals with moral obligation feel the responsibility to help 
solve the problem. Moreover, intuition is more effective for judgmental tasks 
such as moral judgments and aesthetic ratings (Haidt 2001). Since intuition is 
characterized as ‘fast’ compared to rational analysis (Dane and Pratt 2007), 
intuition can reduce the cognitive cost and time effort to provide solutions (Ba 
2001; Markus 2001). This means that when individuals are trying to make 
knowledge contribution motivated by their moral obligation, if the problem 
they are facing with is low analyzable task or judgmental task, their cost of 
making contribution is lower and they are more likely to make contributions. 
As a result, the motivational effect will be stronger which mean the 
relationship between moral obligation and contribution behavior will be 
stronger. Conversely, under the circumstance of high analyzable tasks, such as 
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technical problems, the cost is higher and they are less likely to make 
contributions. As a result, the relationship between moral obligation and 
knowledge contribution will be weaker. Hence, we hypothesize:  
 
H11a: The positive relationship between moral obligation and knowledge 
contribution is moderated by task analyzability such that this relationship is 
stronger in tasks with low analyzability. 
 
3.13 Advancement of Virtual Community Motive 
 
Advancement of virtual community is a motivation of individuals who 
embrace a public-good perspective on knowledge contribution in PSVCs. 
Individuals are motivated to participate in communities based on collectivism 
to increase the welfare of the community as a whole (Batson et al. 2002). 
Problems solving virtual communities are usually dedicated to specific areas 
or innovations such as open source project. Members perceive them as a good 
way to set standards and spread ideas throughout the profession. They receive 
benefits from maintaining such virtual communities. Researchers in social 
cooperation argue that in a public-good transformation, if the value of the 
collective gain for the individual is greater than the cost, the incentive to 
cooperate will increase (Cabrera and Cabrera 2002). They have applied 
expectancy-value theory to argue that the more a member values the collective 
outcome, the more likely that member is going to contribute (Vroom 1964). 
While in PSVCs, the existence of the PSVC is a collective outcome of all 
members. Exploratory studies on motivations to contribute to virtual 
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communities used content analysis to categorize motivations. They found that 
maintaining and advancing the virtual community is among the list of 
contributors’ motivations (Ardichvili et al. 2003; Wasko and Faraj 2000). 
Hence, we hypothesize: 
 
H12: Members with a higher level of motive for advancement of virtual 
community will participate more actively in knowledge contribution. 
 
3.14 Dependent Variable: Intention Instead of Behavior 
 
Although according to the Theory of Planned Behavior (Ajzen 1991), 
motivation is the same as intention, theorists have developed various theories 
in explaining motivations. Motivations are always described as reasons for 
acting. Functional motivation theory applied in this thesis focuses on the 
reasons for engaging in collective activities and identifies goals that 
individuals pursue. While for intention, scholars usually take it as a 
unidimensional construct which represents a decision to act (Kuhl 1987). In IS 
research, it is common to study the mediating of intention in the relationship 
of motivation and actual behavior (Davis et al. 1992; Venkatesh 1999). 
 
Another reason for using intention instead of actual behavior is related with 
research methodology. As in this thesis, we are using cross-sectional method, 
the data of perceptions of system mechanisms and situational motivations all 
measure the current state. If we gather data on behavior as in previous similar 
research (Kankanhalli et al. 2005; Wasko and Faraj 2005), they represent the 
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past behavior. Hence, the causal relationship can not be established. As a result, 
it is more reasonable to use intention to knowledge contribution as an 
indication of future actual behavior. 
 
It is also argued that attitude toward knowledge contribution may serve as a 
mediator between motivations and intention (Kwok and Gao 2005). However, 
attitude can be neglected for parsimonious concern. Most TAM-based research 
has supported that dropping attitude has little influence on explanatory power 
of models (Gefen et al. 2003). Moreover, the general attitude which is 
measured using “good”, “valuable”, “enjoyable” is quite similar to intrinsic 
motivation (value motive and enjoyment motive). This has been supported by 
Warburton and Terry’s (2000) study that attitude serves as a predictor of moral 
obligation in extended TPB model. As a result, we do not include attitude in 








This chapter describes the details of our data collection procedure and the 
analysis of the results. Section 4.2 presents the procedure to operationalize all 
the constructs and validate the measurements. Section 4.3 includes the 
sampling procedure and data collection. The analyses of data are presented in 
the fourth section of this chapter. 
  
4.2 Research Design 
4.2.1 Operationalization of Constructs 
 
In designing our measurements of these constructs, we first adapted those 
questions from prior studies to enhance validity. For new constructs, such as 
effectiveness of knowledge repositories, new questions were developed based 
on thorough review of relevant constructs. Pavlou and Gefen (2004) provided 
a good example of measuring perceptions of effective online community 
mechanisms. We applied their method and developed items measuring those 
six perceptions of effective PSVC mechanisms. Summarized on previous 
quantitative research on motivations of knowledge contribution, we adapted 
extant measurement items for motivations from relevant constructs. For 
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learning motive, items are adapted from Volunteer Functions Inventory (VFI) 
(Clary et al. 1998; Mowen and Sujan 2005). Items for enhancement motive are 
adapted from measurements of knowledge self-efficacy (Kankanhalli et al. 
2005) and sense of self-worth (Bock et al. 2005). Questions for image motive, 
reciprocity motive and enjoyment of helping others are adapted from related 
studies (Bock et al. 2005; Kankanhalli et al. 2005; Wasko and Faraj 2005). 
However, there are no prior items for moral obligation and advancement of 
virtual community. We developed new questions based on a review of 
previous knowledge management literatures. Finally, the items for knowledge 
contribution are adapted from previous literatures (Ma and Agarwal 2007; 
Wasko and Faraj 2005). Details of the items used in survey are presented in 
Appendix A. All these questions were measured using seven-point likert scales 
anchored from “strongly disagree” to “strongly agree”. Besides, we also use 
objective measurement for knowledge contribution which is measured as the 
members’ actual postings in a certain period of time. 
 
4.2.2 Conceptual Validation 
 
Since the majority of those questions were adapted from different sources or 
developed for this study, it is rigorous to conduct a two-stage validation 
process as suggested by previous studies (Moore and Benbasat 1991). Five 
graduate students in IS department were recruited to take the first stage 
(unstructured sorting). A package including seventy-one printed cards and 
twenty blank cards was given to each participant. Each printed card 
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corresponded to each question. Participants were required to categorize these 
shuffled questions into different groups and give a label to each category as 
well as description. This process helped to identify vague and ambiguous 
questions. The result of first round sorting was shown in Table 4.1. The five 
participants correctly placed 92 percent of the questions onto corresponding 
constructs. One question each for personal identity and learning and two 
questions for moral obligation were modified according to the feedbacks. 
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EKR 20               20 100% 
ERM  20              20 100% 
PI  1 17 1 1           20 85% 
PSN    25            25 100% 
SI    1 23          1 25 92% 
LEN      22         3 25 88% 
ENJ       17 1 1      1 20 85% 
ENH        19 1       20 95% 
REP        1 17      2 20 85% 
REC          20      20 100% 
MO       1 1   13 2   3 20 65% 
AVC           1 19    20 95% 
TA 1            19   20 95% 
KC              20  20 100% 
Total               271 295 92% 
Legend: 
AVC: Advancement of virtual community motive                                                       EKR: Perceived effectiveness of knowledge repository 
ENH: Enhancement motive                                                                                           ENJ: Enjoyment motive 
ERM: Perceived effectiveness of reputation mechanism                                              KC: Knowledge contribution  
LEN: Learning motive                                                                                                   MO: Moral obligation motive 
PSN: Perceived Pro-sharing norms                                                                                REC: Reciprocity motive 
IMG: Image motive                                                                                                        SI: Perceived salience of Social Identity 
TA: Task Analyzability                                                                                                  PI: Perceived Salience of Personal Identity 
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Another five graduate students from IS department were invited to participate 
the second stage of sorting (structured sorting). A similar package was given to 
every participant. It includes seventy-one cards printed with questions and 
seventeen category cards printed with the name and description of constructs 
as well as an extra category for ‘others’. Participants were required to sort 
these seventy-one questions into the seventeen different categories. For those 
they felt ambiguous, they can place them into the ‘other’ category. The result 
is shown in Table 4.2 where 95% questions were correctly placed. All seventy-
one questions were then consolidated into a measurement for survey. 
 
Since subjects were recruited from a Chinese Bulletin Board System (BBS), a 
Chinese version was prepared. We first asked two native speakers of Chinese, 
with Master’s degrees in English Literature to translate the English 
questionnaire into Chinese. Then, 14 BBS members were invited to compare 
the two versions, and minor corrections were made to ensure that the Chinese 






































































EKR 20               20 100% 
ERM  20              20 100% 
PI   20             20 100% 
PSN    24        1    25 96% 
SI     22 2      1    25 88% 
LEN      24    1      25 96% 
ENJ       19        1 20 95% 
ENH        17   2    1 20 85% 
REP         20       20 100% 
REC          20      20 100% 
MO    1       19     20 95% 
AVC     1       18   1 20 90% 
TA 1            18  1 20 90% 
KC    1          19  20 95% 
Total               280 295 95% 
Legend: 
AVC: Advancement of virtual community motive                                       EKR: Perceived effectiveness of knowledge repository 
ENH: Enhancement motive                                                                           ENJ: Enjoyment motive 
ERM: Perceived effectiveness of reputation mechanism                              KC: Knowledge contribution  
LEN: Learning motive                                                                                   MO: Moral obligation motive 
PSN: Perceived Pro-sharing norms                                                               REC: Reciprocity motive 
IMG: Image motive                                                                                       SI: Perceived salience of Social Identity 
TA: Task Analyzability                                                                                 PI: Perceived Salience of Personal Identity 
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The final results were shown in Table 4.3 
 
Table 4.3 Operationalization of Constructs 
Construct Operationalization Source 
1. The knowledge repository of this forum allows 
members to leverage other members’ knowledge 
and past experience.  
Developed based 
on Chen and Hitt 
(2002) 
2. Useful solutions are frequently updated in the 
knowledge repository of this forum 
Developed based 
on Gray and 
Durcikova 
(2005) 
3. Useful knowledge contributed by members is 
well classified and stored in the knowledge 









4. Accumulated knowledge in the knowledge 
repository of this forum is reliable and 
trustworthy  
Developed based 
on Gray and 
Durcikova 
(2005) 
1. I feel confident that the reputation mechanism 
of Fudan BBS gives accurate information about 
members’ reputation  
2. A considerable amount of useful information 
about members’ reputation is available through 
Fudan BBS reputation mechanism  
3. I believe that the reputation mechanism in 





4. I believe that the reputation mechanism in 




1. I believe other members of Fudan BBS can 
identify me through my profile (login history, IP 




Identity 2. I believe I have distinguishing online characteristics 
(such as my signature and self-presentation) that allow 









3. I believe it is possible for other members to trace 
my identity through Fudan BBS (such as through IP 
address or observing my behavior through posting 
history)  
4. Other members of Fudan BBS can easily access 
my profile to view my personal information  
5. I believe I am anonymous to other members in 
Fudan BBS 
1. In this forum, members are encouraged to be 
cooperative 
2. In this forum, members are encouraged to build 




3. In this forum, members are encouraged to 
respect other members  
4. In this forum, members are encouraged to 
acknowledge efforts of other members 
Adapted from 





5. In this forum, members are encouraged to be 




1. When someone criticizes this forum, it feels 
like a personal insult to me  
2. This forum’s success is my success (SI2) 
3. When I talk about this community, I usually say 
“we” rather than “they”  
4. I am very interested in what others think about 





5. When someone praises this forum, it feels like a 
personal compliment to me  
Adapted from 
Ma and Agarwal 
(2007) 
1. It requires substantial domain knowledge to 
solve most problems in this forum 
Task 
Analyzability 
2. Members can use objective criteria, either a 
priori or post hoc, to assess the solutions to most 
Adapted from 




problems in this forum 
3. Solutions to most problems in this forum 
depend mainly on subjective judgments 
4. Solutions to most problems in this forum 
depend mainly on intellectual judgments instead 
of experience 
1. It is important for me to learn from each 
discussion in which I participated in this forum  
2. I feel that there are a lot of new things to learn 
during discussion in this forum  
3. It is worthy spending a great deal of time 
learning new knowledge in this forum 
4. Learning knowledge is of fundamental 
importance to me in this forum  
Learning 
motive 
5. I would like to put in much effort in this forum 
in order to learn something new  
Adapted from 
Sujan et al. 
(1994) 
1. I enjoy sharing knowledge with other members 
in this forum 
2. I enjoy helping other members by contributing 
knowledge to this forum  
3. It feels good to help someone else by 
contributing knowledge to this forum  
Enjoyment 
motive 
4. I feel happy when I help other members solve 





1. Knowledge contribution to this forum makes 
me feel important 
2. Knowledge contribution to this forum increases 
my self-esteem  
3. Knowledge contribution to this forum makes 
me feel needed  
Enhancement 
motive 
4. Knowledge contribution to this forum makes 
me feel better about myself  
Adapted from 





Image motive 1. Contributing my knowledge to this forum Adapted from 
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improves my image in this forum  
2. Contributing my knowledge to this forum helps 
me gain more prestige in this forum  
3. Contributing my knowledge to this forum 
improves other members’ recognition of me  
4. When I contribute my knowledge to this forum, 
other members respect me 
Kankanhalli et 
al. (2005) 
1. When I help someone in this forum, I believe 
that I will likewise get help when I ask for it  
2. When I contribute my knowledge to this forum, 
I expect somebody to respond when I am in need  
3. When I contribute knowledge to this forum, I 
expect to obtain knowledge when I need it  
Reciprocity 
motive 
4. When I contribute my knowledge to this forum, 
I believe that my queries for knowledge will be 




1. I feel that I have moral obligations to contribute 
knowledge to this forum  
Adapted from 
Sparks et al. 
(1995) 
2. Knowledge contribution to this forum is the 
right thing to do  
Developed from 
Wasko and Faraj 
(2000) 
3. I would feel guilty if I do not contribute 




4. It would go against my principles not to 
contribute knowledge to this forum when I know 




1. I think active participation in the exchange of 
knowledge benefits this forum as a whole 
2. Knowledge contribution advances this forum 





3. Knowledge contribution helps maintain this 
forum and makes it grow  
Developed from 




4. Knowledge contribution helps promote this 
forum  
Adapted from 
Lakhani and von 
Hippel (2003) 
1. I often help other people in this forum who 
need help or information  
2. I take an active part in this forum 




4. I have often shared knowledge with other 
members of this forum 
Adapted from 




1. Learning to use Fudan BBS would be easy for 
me.  
2. My interaction with Fudan BBS is clear and 
understandable.  
3. It would be easy for me to become skillful at 
using this forum.  
Perceived 
Ease of Use 








1. I want to continue using Fudan BBS rather than 
discontinuing.  
2. My intentions are to continue using Fudan BBS 
rather than using other forums. 








4. It is unlikely that I give up using Fudan BBS in 





4.2 Data Collection 
4.2.1 Sampling and Data Collection 
 
The BBS at this website (http://bbs.fudan.edu.cn) is a Chinese community for 
students and alumni of a top university in China. It was founded in 1995 and 
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has more than 60,000 registered members. This BBS is a PSVC because most 
of the threads are initiated with a request or problem, and responses are 
voluntarily provided. Despite its relatively smaller user pool, this BBS is very 
active which usually has more than 40,000 messages per day.  
 
The topics in this BBS are very broad, from technical issues to academic 
problems, from job hunting to relationship. In this BBS, there are many 
different boards. Each of them focuses on a certain topic such as love, 
marriage, cars, stock, games, jobs, second-hand trading. These boards are 
smaller PSVCs since they have their own members who share interests on the 
same topic. The BBS system as a whole likes a host or a portal that provides 
shared space and communication channels for these smaller virtual 
communities. Among the various boards we choose Love, Marriage and Stock 
as our target boards to recruit samples. This is because they are popular boards 
with interesting topics from which sufficient subjects can be recruited. Due to 
China’s booming stock market in the year of 2007, a number of university 
students and fresh graduates are attracted by this topic. The activity of Stock 
board has increased exponentially.  
 
Task analyzability refers to the way that individuals are able to respond to 
problems that arise in the process of task completion (Perrow 1967). High 
analyzable tasks can be solved with well-established procedures, and 
processes are measureable and determinant. On the contrary, in low analyzable 
task environment, processing is more personal and improvisational. 
Sometimes, solutions are based on intuition (Daft and Weick 1984). Hence, 
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the topics in love and marriage boards are considered low in task analyzability 
while the topics in stock board are considered high in task analyzability. 
 
To minimize the possibility of common method bias, we followed a method 
suggested by previous researchers to collect data using Internet-based surveys 
in two stages (Ma and Agarwal 2007; Podsakoff et al. 2003). We contacted 
coordinators of these boards first to get permission of posting advertisement of 
our survey. The advertisement briefly describes our research objective, 
procedure, as well as the reward. 
 
The first survey included items that measured four perceptions on mechanisms, 
as well as demographic variables, and control variables. Commencing on July 
17th, 2007, we  encouraged members to respond to our survey, by posting an 
advertisement briefly describing our research objectives as well as the reward 
to be given, i.e., a randomly selected 25% of respondents would receive a pair 
of movie ticket vouchers, worth 40rmb. Within a week, we received 300 
responses. The first stage ended on July 24th.  
 
Two weeks later, on August 6th, 2007, we emailed the subjects who had 
participated in the first stage and invited them to take part in our second survey. 
The follow-up survey included measurements of individual motivation, task 
characteristics and knowledge contribution. After another week, a reminder 
was sent to those who had not completed the follow-up survey. Finally we 
received 257 samples. All the actual postings of the subjects were also 
recorded during that two-week period as an objective measurement of 
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knowledge contribution. Through a lucky draw, 25% of respondents were 
given a voucher that can be used to redeem a pair of movie tickets, which is 
worth 40 dollars in Chinese currency. 
 
Several controls were taken to enhance the quality of online survey data. 
Javascript enabled functions embedded in our data collecting website 
prompted respondents if they missed any questions. This prevents data from 
any missing value. Six samples were deleted because they are from the same 
IP and were completed almost at the same time (consecutively within ten 
minutes). They are considered as duplicate data from a same user. After these 
processes, 251 samples were considered valid inputs. 
 
4.2.2 Details of Online Survey Website 
Due to the complexity of the data collection procedure, we set up a website by 
ourselves and hosted it on a server within the university. The server had a 
public IP address so that everyone from the Internet can visit our website. 
 
4.3 Data Analysis and Results 
4.3.1 Descriptive Statistics 
 
Table 4.4 summarizes the demographic profile of the respondents. Males 
dominate the samples from Stock board while in the boards of love and 
marriage, there are slightly more females (55.1% vs. 44.9%). Additional test is 
conducted to compare early respondents and late respondents. The result 
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shows similar pattern, which ensures that there may not be sample selection 
bias. Since this is a university BBS, the majority of members are 
undergraduate and graduate students which take up to 95% of samples (95.6% 
and 97.8% respectively for Stock and Love/Marriage). The average age of 
Stock board is slightly higher than Love/Marriage (25.93 vs. 23.04) while their 
Internet experiences are almost the same (7.79 yrs. vs. 7.42 yrs.). This is 
consistent with the Internet booming in China in 1998-99. Finally, all 
respondents are experienced members in their respective boards (five years for 
Stock and three years for Love/Marriage). 
 
Table 4.4 Descriptive Statistics 
  Stock Love/Marriage 
Gender 
Male 91(80.5%) 62(44.9%) 
Female 22(19.5%) 76(55.1%) 
Education 
High school 1(0.9%) 0(0%) 
3 years college 4(3.5%) 3(2.2%) 
Bachelor 58(51.3%) 92(66.7%) 
Master 38(33.6%) 33(23.9%) 
PhD 12(10.6%) 10(7.2%) 











4.3.2 Construct Validity 
 
Construct validity is the extent to which a particular item relates to other items 
consistent with theoretically derived hypotheses concerning the variables that 
are being measured (Campbell and Fiske 1959). Factor analysis can be used to 
test the construct validity of the variables. Factor analysis refers to a variety of 
statistical techniques whose common objective is to present a set of observed 
variables in terms of a smaller number of unobserved hypothetical variables 
(Gorsuch 1983). In this study, confirmatory factor analysis was conducted. It 
seeks to determine if the number of constructs and the loadings of items 
(indicator) on them conform to what is expected on the basis of pre-
established theory. Indicator variables are selected on the basis of prior theory 
and factor analysis is used to see if they load on the expected number of 
constructs as predicted. 
 
The result of confirmatory factor analysis was shown in Table 4.5. It is to test 
the convergent validity and discriminant validity of latent variables. 
Convergent validity refers to the degree to which a measure is correlated with 
other measures that it is theoretically predicted to correlate with (Cook and 
Campbell 1979). It was assessed by checking loadings to see whether the 
items measuring the same construct correlate highly among themselves.  
 
Discriminant validity describes the degree to which the operationalization 
does not correlate with other operationalizations that it theoretically should not 
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be correlated with (Cook and Campbell 1979). It was assessed by checking 
whether the items loaded more strongly on their intended construct rather than 
other constructs. Based on the results, PI3 and PI5 are deleted since their 
loadings on PI are very low (0.2-0.3), and not significantly higher than their 
loadings on other constructs. ERM2 and ERM3 have comparatively low 
loadings on ERM (0.52 and 0.57 respectively), the AVE and the composite 
reliabilities of ERM were higher than the recommended values of 0.5 and 0.7 
respectively. Hence, they are kept in the measurement model. Moreover, 
although TA3 and TA4 also have low loadings on TA (0.45 and 0.48 
respectively), they are kept in the measurement model because their loadings 
on other constructs are significantly lower (less than 0.15) (Gefen and Straub 
2005). 
 
Table 4.6 shows the correlations between constructs, composite reliability and 
the average variance extracted (AVE) of each construct. AVE is utilized to 
assess the discriminant validity, the square root of which should be larger than 
the correlations between constructs (Chin 1998; Fornell and Bookstein 1982). 
All items meet this requirement except ERM. After dropping ERM1, it also 






Table 4.5 Confirmatory Factor Analysis 
Constructs 
Question 
AVC EKR ENH ENJ ERM KC LEN MO PSN PI REC IMG SI TA 
AVC1 0.896 0.260 0.322 0.547 -0.061 0.135 0.267 0.210 0.150 0.007 0.354 0.306 0.138 0.095 
AVC2 0.914 0.209 0.247 0.431 -0.129 0.076 0.189 0.211 0.135 -0.001 0.285 0.301 0.113 0.029 
AVC3 0.935 0.213 0.240 0.453 -0.065 0.096 0.207 0.231 0.147 0.017 0.295 0.283 0.114 0.037 
AVC4 0.871 0.153 0.350 0.461 -0.054 0.152 0.225 0.242 0.080 0.021 0.338 0.323 0.123 0.034 
EKR1 0.226 0.822 0.274 0.296 0.081 0.091 0.419 0.297 0.376 0.174 0.212 0.302 0.244 0.192 
EKR2 0.203 0.853 0.313 0.305 0.176 0.166 0.354 0.203 0.464 0.180 0.333 0.211 0.378 0.149 
EKR3 0.220 0.864 0.238 0.257 0.034 0.086 0.339 0.123 0.349 0.144 0.214 0.228 0.246 0.120 
EKR4 0.070 0.718 0.126 0.115 0.041 0.094 0.281 0.179 0.281 0.096 0.179 0.202 0.276 0.102 
ENH1 0.305 0.364 0.886 0.608 0.136 0.423 0.398 0.426 0.250 0.056 0.432 0.495 0.442 0.109 
ENH2 0.202 0.278 0.908 0.446 0.094 0.440 0.415 0.415 0.232 0.074 0.384 0.503 0.499 0.121 
ENH3 0.331 0.192 0.897 0.504 0.111 0.396 0.350 0.372 0.174 0.116 0.409 0.552 0.370 0.056 
ENH4 0.339 0.209 0.833 0.464 0.058 0.370 0.331 0.367 0.144 0.007 0.480 0.563 0.311 0.061 
ENJ1 0.445 0.349 0.508 0.873 0.109 0.428 0.389 0.411 0.208 0.067 0.404 0.375 0.303 0.069 
ENJ2 0.402 0.231 0.489 0.892 0.171 0.501 0.252 0.358 0.152 0.078 0.387 0.317 0.336 0.067 
ENJ3 0.467 0.285 0.502 0.885 0.068 0.377 0.294 0.425 0.290 0.058 0.407 0.445 0.269 0.115 
ENJ4 0.569 0.234 0.537 0.869 0.119 0.352 0.282 0.400 0.248 0.117 0.430 0.400 0.303 0.048 
ERM2 -0.049 0.177 0.153 0.162 0.946 0.127 0.125 0.176 0.281 0.149 0.046 -0.047 0.253 0.143 
ERM3 0.027 0.243 0.157 0.147 0.520 0.025 0.201 0.178 0.319 0.140 0.092 0.013 0.251 0.118 
ERM4 0.023 0.245 0.205 0.188 0.572 0.080 0.224 0.181 0.342 0.137 0.114 0.006 0.248 0.141 
KC1 0.185 0.176 0.462 0.494 0.116 0.895 0.291 0.344 0.107 -0.018 0.282 0.410 0.350 0.094 
KC2 0.007 0.078 0.371 0.336 0.136 0.893 0.169 0.256 0.022 -0.005 0.233 0.373 0.314 0.052 
KC3 0.158 0.129 0.436 0.456 0.174 0.942 0.213 0.370 0.020 0.000 0.300 0.406 0.357 0.124 
KC4 0.123 0.107 0.424 0.440 0.127 0.929 0.249 0.340 0.047 0.005 0.315 0.362 0.367 0.112 
LEN1 0.313 0.356 0.342 0.341 0.025 0.158 0.804 0.342 0.232 0.005 0.350 0.316 0.315 0.070 
LEN2 0.339 0.448 0.348 0.349 -0.030 0.100 0.849 0.336 0.264 0.079 0.380 0.360 0.298 0.059 
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LEN3 0.102 0.366 0.347 0.216 0.070 0.196 0.833 0.288 0.260 -0.006 0.355 0.337 0.337 0.153 
LEN4 0.119 0.288 0.304 0.189 0.039 0.266 0.796 0.299 0.159 -0.037 0.313 0.276 0.334 0.128 
LEN5 0.139 0.292 0.390 0.301 0.126 0.316 0.773 0.326 0.113 0.025 0.303 0.282 0.329 0.188 
MO1 0.198 0.212 0.425 0.411 0.185 0.366 0.330 0.875 0.208 0.033 0.348 0.324 0.383 0.182 
MO2 0.203 0.212 0.386 0.390 0.184 0.340 0.316 0.836 0.252 0.052 0.290 0.321 0.323 0.133 
MO3 0.210 0.207 0.381 0.346 0.054 0.251 0.353 0.827 0.227 0.005 0.292 0.296 0.316 0.211 
MO4 0.229 0.215 0.298 0.356 0.012 0.217 0.318 0.805 0.219 0.013 0.335 0.234 0.336 0.176 
PSN1 0.126 0.406 0.233 0.214 0.196 0.120 0.246 0.235 0.825 0.124 0.187 0.102 0.290 0.120 
PSN2 0.159 0.433 0.196 0.235 0.194 0.001 0.231 0.250 0.914 0.202 0.192 0.056 0.305 0.067 
PSN3 0.090 0.342 0.116 0.139 0.211 -0.075 0.157 0.175 0.855 0.120 0.096 -0.011 0.260 0.014 
PSN4 0.159 0.374 0.233 0.272 0.117 0.096 0.196 0.239 0.872 0.089 0.203 0.059 0.249 0.059 
PSN5 0.030 0.369 0.173 0.173 0.166 0.046 0.232 0.229 0.760 0.114 0.154 0.038 0.305 0.022 
PI1 -0.008 0.205 0.005 -0.004 0.092 -0.053 0.029 -0.010 0.149 0.829 0.009 0.098 0.060 -0.001 
PI2 0.040 0.184 0.049 0.121 0.074 0.042 -0.007 0.027 0.130 0.834 0.039 0.102 0.103 0.070 
PI4 0.003 0.097 0.106 0.095 0.136 -0.004 0.021 0.054 0.110 0.814 0.029 0.136 0.048 0.131 
REC1 0.350 0.264 0.432 0.400 0.012 0.277 0.382 0.368 0.184 -0.009 0.834 0.448 0.399 0.054 
REC2 0.310 0.222 0.366 0.420 -0.041 0.292 0.318 0.272 0.112 0.023 0.875 0.441 0.306 0.002 
REC3 0.221 0.269 0.433 0.388 0.066 0.259 0.348 0.317 0.166 0.081 0.862 0.398 0.315 0.072 
REC4 0.337 0.244 0.412 0.369 -0.008 0.230 0.388 0.325 0.236 0.022 0.857 0.395 0.308 0.066 
IMG1 0.250 0.229 0.588 0.380 -0.062 0.414 0.363 0.306 0.058 0.155 0.414 0.902 0.271 0.123 
IMG2 0.318 0.259 0.551 0.412 -0.053 0.400 0.374 0.286 0.062 0.113 0.438 0.943 0.256 0.138 
IMG3 0.387 0.319 0.488 0.409 -0.071 0.373 0.377 0.327 0.044 0.112 0.456 0.910 0.283 0.068 
IMG4 0.245 0.229 0.465 0.333 -0.064 0.302 0.245 0.355 0.062 0.110 0.450 0.776 0.279 0.157 
SI1 0.033 0.315 0.360 0.216 0.193 0.289 0.321 0.340 0.271 0.014 0.305 0.286 0.806 0.167 
SI2 0.031 0.262 0.388 0.215 0.157 0.264 0.368 0.324 0.321 0.047 0.285 0.204 0.844 0.181 
SI3 0.127 0.286 0.414 0.317 0.246 0.388 0.365 0.379 0.264 0.099 0.338 0.274 0.859 0.242 
SI4 0.228 0.306 0.376 0.338 0.087 0.272 0.321 0.293 0.293 0.085 0.360 0.206 0.767 0.075 
SI5 0.098 0.278 0.401 0.314 0.199 0.360 0.280 0.359 0.238 0.083 0.319 0.306 0.893 0.232 
90 
 
TA1 -0.007 0.138 0.081 0.037 0.101 0.095 0.172 0.154 0.007 0.061 -0.006 0.081 0.137 0.884 
TA2 0.106 0.178 0.099 0.114 0.127 0.090 0.084 0.209 0.127 0.102 0.109 0.157 0.239 0.871 
TA3R 0.093 -0.039 0.042 0.041 -0.070 0.003 0.062 0.121 -0.164 -0.046 0.023 0.087 0.052 0.446 
TA4 -0.078 -0.006 0.099 -0.036 -0.004 -0.001 0.028 0.106 -0.126 0.098 -0.003 0.017 0.093 0.486 
Legends: 
AVC: Advancement of virtual community motive                                                       EKR: Perceived effectiveness of knowledge repository 
ENH: Enhancement motive                                                                                           ENJ: Enjoyment motive 
ERM: Perceived effectiveness of reputation mechanism                                              KC: Knowledge contribution  
LEN: Learning motive                                                                                                   MO: Moral obligation motive 
PSN: Perceived Pro-sharing norms                                                                                REC: Reciprocity motive 
IMG: Image motive                                                                                                        SI: Perceived salience of Social Identity 
TA: Task Analyzability                                                                                                  PI: Perceived salience of Personal Identity 
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EKR ERM TA PSN SI PI ENH LEN IMG ENJ REC MO AVC KC 
EKR 0.89 0.82              
ERM 0.73 0.24** 0.71             
TA 0.86 0.10 0.11 0.86            
PSN 0.92 0.46** 0.36** 0.06 0.85           
SI 0.92 0.35** 0.28** 0.08 0.33** 0.84          
PI 0.87 0.19** 0.16* 0.06 0.15* 0.08 0.83         
ENH 0.93 0.30** 0.19** 0.08 0.23** 0.47** 0.06 0.88        
LEN 0.90 0.43** 0.21** 0.13 0.25** 0.39** 0.01 0.43** 0.81       
IMG 0.93 0.29** 0.01 0.01 0.06 0.31** 0.14* 0.60** 0.39** 0.89      
ENJ 0.93 0.31** 0.15** 0.09 0.25** 0.34** 0.09 0.58** 0.35** 0.43** 0.88     
REC 0.93 0.29** -0.05 0.05 0.20** 0.39** 0.03 0.48** 0.42** 0.49** 0.46** 0.89    
MO 0.90 0.25** 0.20** 0.20** 0.27** 0.41** 0.03 0.45** 0.39** 0.36** 0.45** 0.38** 0.84   
AVC 0.94 0.23** 0.02 0.02 0.14* 0.13* 0.01 0.33** 0.25** 0.34** 0.53** 0.36** 0.25** 0.90  
KC 0.95 0.14* 0.07 0.00 0.05 0.38** 0.00 0.46** 0.25** 0.42** 0.47** 0.31** 0.36** 0.13* 0.92 
Legend: 
AVC: Advancement of virtual community motive                                                       EKR: Perceived effectiveness of knowledge repository 
ENH: Enhancement motive                                                                                           ENJ: Enjoyment motive 
ERM: Perceived effectiveness of reputation mechanism                                              KC: Knowledge contribution  
LEN: Learning motive                                                                                                   MO: Moral obligation motive 
PSN: Perceived Pro-sharing norms                                                                                REC: Reciprocity motive 
IMG: Image motive                                                                                                        SI: Perceived salience of Social Identity 
TA: Task Analyzability                                                                                                  PI: Perceived salience of Personal Identity 
**. Correlation is significant at the 0.01 level 




4.3.3 Construct Reliability 
The reliability or internal consistency was assessed through Cronbach’s alpha 
coefficient (Cronbach 1951). An advantage of Cronbach’s alpha is the ease of 
use, requiring only a single test administration. It is based on the average 
correlation of items within a test, if the items are standardized to a standard 
deviation of 1, or on the average covariance among the items if the items are 
not standardized.  
 
Table 4.7 Reliability of Constructs 
Construct Number of Questions Cronbach’s Alpha 
Familiarity 3 0.875 
Task Analyzability 4 0.722 
Effectiveness of Knowledge 
Repository 
4 0.833 
Media Richness 4 0.841 
Effectiveness of Reputation 
Mechanism 
4 0.941 
Effectiveness of Reputation 
Mechanism (dropping ERM1) 
3 0.939 
Personal Identity 5 0.782 
Personal Identity (dropping 
PI3 and PI5r) 
3 0.807 
Group Norm 5 0.900 
Group Norm (dropping PSN5) 4 0.902 
Social Identity 5 0.890 
Learning Motive 5 0.868 
Enjoyment Motive 4 0.903 
Enhancement Motive 4 0.905 
Image Motive 4 0.907 
Reciprocity Motive 4 0.880 
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Moral Obligation Motive 4 0.857 
Advancement of VC Motive 4 0.925 
Knowledge Contribution 4 0.935 
 
 
Table 4.7 presents the standardized Cronbach’s alpha figures for all constructs.  
As we dropped some of the items due to the construct validity issues, 
comparison on the Cronbach’s alpha figures were showed for those constructs 
before and after dropping the corresponding items. As suggested by Nunally 
(1978), a value greater than 0.70 showed good reliability for newly developed 
constructs. Measurement scales for all constructs were greater than 0.70, 
which means all of them had adequate reliability. Moreover, all the constructs 
that dropped one of their items remained good reliability (e.g. the Cronbach’s 
alpha for Effectiveness of Reputation Mechanism with four items was 0.941 
and the Cronbach’s alpha for Effectiveness of Reputation Mechanism with 
three items was 0.939). 
 
In addition, Composite reliability was computed for further testing construct 
reliability. It takes into account the actual loadings used to construct factor 
scores and provides an alternative measurement on internal consistency other 
than Cronbach’s alpha (Bacon et al. 1995; Ma and Agarwal 2007). The result 
shows that composite reliability values for all constructs are greater than 0.70, 




4.4 Hypotheses Tests 
4.4.1 Main Effects 
 
In this study, we use PLS Graph Version 3.00 to test the structural model. 
Figure 4.1 shows the results of a bootstrapping analysis. 
 
Figure 4.1 presents the results of the structural model. Thirty-seven percent of 
the variance in knowledge contribution was accounted for by the model. The 
percentages of variance explained are greater than 10 percent, implying a 
satisfactory and substantive model (Falk and Miller 1992). All individual 
motivations except advancement of virtual community motive (R2=0.02) met 
this requirement.  
 
The coefficient between perceived effectiveness of knowledge repository and 
learning motive is significant with a value of 0.43 (p<0.001). This strongly 
supports H1a. It means that an effective knowledge repository will enhance 
members learning motive. The coefficient between perceived effectiveness of 
knowledge repository and enhancement motive is significant with a value of 
0.25 (p<0.01). This shows H1b is supported. It means that an effective 
knowledge repository will lead to increased enhancement motive of members. 
The coefficient between perceived effectiveness of knowledge repository and 
image motive is significant with a value of 0.25 (p<0.01). This provides 
support for H1c. It means that when a knowledge repository is perceived to be 






Table 4.8: Summary of Hypotheses Testing 
Hypothesis: Support 
H1a: Perceived Effectiveness of Knowledge Repository  Learning 
Motive 
Yes 
H1b: Perceived Effectiveness of Knowledge Repository  
Enhancement Motive 
Yes 
H1c: Perceived Effectiveness of Knowledge Repository  Image 
Motive 
Yes 
H2: Perceived Effectiveness of Reputation System  Image Motive No 
H3: Perceived Salience of Personal Identity  Image Motive Yes 
H4a: Perceived Pro-sharing Norms  Enjoyment Motive Yes 
H4b: Perceived Pro-sharing Norms  Reciprocity Motive No 
H5a: Perceived Salience of Social Identity  Enhancement Motive Yes 
H5b: Perceived Salience of Social Identity  Image Motive Yes 
H5c: Perceived Salience of Social Identity  Enjoyment Motive Yes 
H5d: Perceived Salience of Social Identity  Reciprocity Motive Yes 
H5e: Perceived Salience of Social Identity  Moral Obligation 
Motive 
Yes 
H5f: Perceived Salience of Social Identity  Advancement of Virtual 
Community Motive 
Yes 
H6: Learning Motive  Knowledge Contribution No 
H6a: Learning Motive * Task Analyzability  Knowledge 
Contribution 
No 
H7: Enhancement Motive  Knowledge Contribution  Yes 
H8: Image Motive  Knowledge Contribution Yes 
H9: Enjoyment Motive  Knowledge Contribution Yes 
H10: Reciprocity Motive  Knowledge Contribution No 
H11: Moral Obligation Motive  Knowledge Contribution Yes 









The hypothesis that perceived effectiveness of reputation system leads to a higher 
level of members’ image motive (H2) is not supported as the coefficient between 
them is not significant. Although the coefficient is negative, it does not mean 
when reputation system is perceived to be effective, members’ image motive 
decrease. The insignificance path coefficient means these two constructs are not 
related. Similarly, the hypothesis that the perceived salience of personal identity is 
positively related to the image motive that members have for engaging in 
knowledge contribution to a PSVC (H3) is not supported as the path coefficient 
between them is not significant. 
 
The path coefficient between perceived pro-sharing norms and enjoyment motive 
is significant with a value of 0.16 (P<0.05). This indicates that H4a is supported. 
In contrast, the path coefficient between perceived pro-sharing norms and 
reciprocity motive is not significant, providing no support for H4b.  
 
The path coefficients between perceived salience of social identity and 
enhancement motive, image motive enjoyment motive, reciprocity motive, moral 
obligation motive and advancement of virtual community motive are all 
significant with values of 0.40, 0.26, 0.29, 0.36, 0.41, and 0.13 respectively. It 
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shows that social identity is a powerful mechanism that will positively influence 
various individual motivations.  
 
The path coefficient between learning motive and knowledge contribution is not 
significant which means H6 is not supported. The path coefficient between 
enhancement motive and knowledge contribution is significant with a value of 
0.16 (p < 0.05). This indicates that H7 is supported. The coefficient between 
image motive and knowledge contribution is significant with a value of 0.18 (p < 
0.01). This provides support for H8. The path coefficient between enjoyment 
motive and knowledge contribution is significant with a value of 0.37 (p < 0.001). 
This strongly supports H9. The path coefficient between reciprocity motive and 
knowledge contribution is not significant, indicating H10 is not supported. 
However, the negative path coefficient does not mean reciprocity motive 
negatively related to knowledge contribution. As the path coefficient value (-0.01) 
is very small, the negative sign could be due to the random error. We re-tested the 
model and the result could be 0.00 or 0.01. Hence, it just means that the 
reciprocity motive and knowledge contribution are not related for this dataset.  
 
The path coefficient between moral obligation motive and knowledge contribution 
is significant with a value of 0.12 (p < 0.05), suggesting support for H11. 
Although the path coefficient between advancement of virtual community motive 
and knowledge contribution significant with a value of 0.22 (p < 0.01), the 
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relationship is negative which is opposite to our hypothesis. Hence, H12 is not 
supported. Table 4.8 summarized the results of all hypotheses1.  
 
4.4.2 Moderating Effect 
 
In order to test the moderating effect of task using PLS, we followed the method 
suggested by Chin et al. (1998, 2003). We created two latent variables TA*LEN 
(task analyzability multiples learning motive) and TA*MO (task analyzability 
multiples moral obligation). Their indicators were products of indicators of 
respective variables. All the indicators of predictors and moderators were 
standardized before calculating their products. Then, task analyzability and the 
two new variables were added into the model. The results showed that only 
TA*MO were supported to have significant influence on knowledge contribution 
intention. However, it only means that the relationship between moral obligation 
motive and knowledge contribution is significantly different under the 
circumstance of high task analyzability and that of low task analyzability. Further 
analysis is required to support our hypothesis. 
 
Since the topics of love and marriage are considered low in task analyzability 
while the topic of stock is considered high in task analyzability, we separated the 
dataset into two groups and conducted hypotheses testing respectively. The first 
                                                
1 We have taken additional test for the mediation effects. The results show that motivations only 
have partial mediation effects. This suggests that the technological and social factors have 
additional impacts on knowledge contribution. 
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dataset contains all responses from the love and marriage boards and the second 
dataset contains all responses from the stock board. 
 
The statistical comparison between them was carried out using the following 





1211 SE2)]-N1)/(N-[(NSE2]}-N1]/[N-[N   
T    = (PC1-PC2)/ [Spooled× )/1/1( 21 NN  ] 
Where Spooled = pooled estimator for the variance 
            T        = t-statistic with N1+N2-2 degree of freedom 
 Ni      = sample size of dataset for high/low task analyzability 
 SEi    = standard error of path in structural model of high/low task 
analyzability 
 PCi    = path coefficient in structural model of high/low task analyzability 
 
Results showed that the relationship between Moral obligation and Knowledge 
contribution is stronger under the circumstance of high task analyzability, which 
is stock board in our context (t = 3.12, p < 0.01). Hence, neither H6a nor H11a 
were supported. 
 




The common method bias is a potential threat to internal validity especially 
concerning research using the survey method. We addressed this threat using 
several approaches. First, data was collected in two steps, as measuring different 
constructs at different times would reduce any possibility of the common method 
bias (Podsakoff et al. 2003). In our case, members’ perceptions on various PSVC 
mechanisms were measure two weeks earlier before their motivations were 
measured. Since 98% of the subjects had more than half year experience in this 
PSVC, and the average experience was 49 months, we believed that the members’ 
perceptions on various PSVC mechanisms were very likely to remain the same in 
these two weeks.  
 
Second, we conducted an exploratory factor analysis according to Harman’s one-
factor test (Podsakoff and Organ 1986). If a single factor accounts for a majority 
of the covariances in all independent and dependent variables, the risk of a 
common method bias is high. The results did not reveal a single factor that 
accounted for a majority of the variances.  
 
Third, the actual number of postings by each participant was recorded during the 
two-week break. It showed significant correlation with self-reported knowledge 
contribution (r = 0.34, p < 0.001). This further ensures the validity of our measure 
on knowledge contribution and reduces the possibility of common method bias 




Finally, as suggested by Podaskoff et al. (2003), common method latent variable 
method has been carried out. One first-order factor with all of the measures as 
indicators was added into the original research model. The refitted model was 
tested in PLS-graph and the results showed that while the method factor does 
improve R-square significantly based on a pseudo F test, it only account for a 
small portion of variance. More specifically, 17%-40% of the variances are 
accounted for by the method factor which is in the scope of 16%-42% observed 
by (Williams et al. 1989). Based on the above tests, we posited that the common 








The importance of knowledge contribution to the success of a PSVC is well 
established. Both researchers and practitioners recognize the need for PSVCs to 
encourage members contributing knowledge. Despite a number of empirical 
research on knowledge contribution issue in virtual communities, this thesis 
presents research into two major issues of knowledge contribution in PSVCs. In 
particular, it aims to further our understanding of the effects of both technological 
and social mechanisms on knowledge contribution of members, as well as the 
mediating role of their individual motivations. 
 
Prior research on knowledge contribution motivations did not consider both self-
interest and public-good perspectives. By providing a comprehensive view of 
individual motivations towards knowledge contribution in PSVCs, practitioners of 
PSVCs can provide appropriate benefits for members to fit their motivations. 
Moreover, PSVC designers can create new mechanisms that leverage members’ 
knowledge contribution through their motivations. 
 
This chapter is organized as follows. Section 5.2 discusses the findings of the 
study. Section 5.3 describes the implications for both researchers and practitioners. 
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Section 5.4 presents the limitations of this research. Finally, section 5.5 suggests 
future research opportunities in PSVCs. 
 
5.2 Discussions of the Results 
 
This study seeks to address three major research questions. First, we try to apply 
the Functional motivation theory with regard to volunteerism in the PSVC context. 
The results show that three out of five self-interest motivations (enhancement 
motive, image motive, and enjoyment motive) play important roles in knowledge 
contribution in PSVCs. Second, the study continues to identify two public-good 
motivations for knowledge contribution in PSVCs. Indeed, our results 
demonstrate that moral obligation serves as a public-good motivation. Last but not 
least, this study identifies mechanisms of PSVCs that influence motivations. Our 
findings indicate that knowledge repository and social identity are influential 
mechanisms affecting various motivations, and pro-sharing norms affect 
enjoyment motive. 
 
5.2.1 Individual Motivations and Knowledge Contribution 
 
 
Our findings show that enhancement serves as a motivation for knowledge 
contribution in PSVCs. It means that if the member believes that his/her 
knowledge contribution in this PSVC would make him/her feel better about 
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himself/herself (e.g. more confident), he/her is more motivated to do so in this 
PSVC, which is consistent with previous studies on motivation for knowledge 
contribution in organizations (Bock et al. 2005; Kankanhalli et al. 2005).  
 
Similarly, image motive is supported as a predictor of knowledge contribution, 
thus lending support to the study by Wasko and Faraj (2005). In addition, our 
findings indicate that the enjoyment motive is the major stimulant toward 
knowledge contribution, which is consistent with the results of Kankanhalli et al. 
(2005). 
 
Learning is not found to be a motivator for knowledge contributors in this study, 
though it is found to be a motivator in certain virtual communities such as open 
source software forums (Hann et al. 2002). This may be due to the fact that most 
of the problems under discussion were not sufficiently complex or novel 
compared with those in open source software forums. 
 
We find that reciprocity is not supported as a motivator in PSVCs. A possible 
explanation is that participants may have mistaken general reciprocity for direct 
reciprocity which means getting help from the one whom they helped before. 
However, considering the size of the BBS under study and the liquidity of their 
members, the nature of interactions tends to be generalized rather than dyadic. 
Generalized reciprocity occurs when one who helps somebody, might in turn be 
helped by a third-party instead of the one who was helped. When participants 
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expected direct reciprocity, it might not have served as a predictor of knowledge 
contribution because such direct reciprocity was found to be rare in our BBS, as 
in large online communities (Wasko and Faraj 2005). 
 
The only motivation for the public-good perspective to be supported as a 
motivator for knowledge contribution is moral obligation, while the advancement 
of virtual community motive is found to negatively influence knowledge 
contribution. This surprising result may be explained by the suppressor effect 
(Wasko and Faraj 2005). A suppressor variable accounts for residual variance in 
the dependent variable after controlling for the effects of other variables (Cohen 
1988). A typical negative suppressor predictor has a small zero-order correlation 
with the dependent variable, but is positively correlated with one or more 
predictors, and including a suppressor predictor into a multiple regression analysis 
can lead to improved overall prediction in terms of the R-square (Pedhazur 1982). 
This is because although such a suppressor predictor has relevant information in 
common with dependent variables, they share less common information than the 
irrelevant information shared by a suppressor predictor and other predictors. As a 
result, including a suppressor predictor into a regression as a negative predictor, 
can increase both the coefficient of the predictors that share information with a 
depressor and the R-square of dependent variables, resulting actually in a 
‘purifying’ effect (Maassen and Bakker 2001). 
 
We have investigated the suppressor impact by removing variables from the 
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model and checking if the suppressor effect for the advancement of virtual 
community motive was still present. We find that the presence of enjoyment in the 
model was necessary for a suppressor effect. This means that the advancement of 
virtual community motive has a weak, positive correlation with knowledge 
contribution, that is, once the impact of enjoyment is taken into account, a higher 
level of advancement of virtual community motive predicts a lower level of 
knowledge contribution. 
 
It is also probably because participants who receive help are more concerned 
about maintaining their PSVC, than those who provide help. Usually, members 
who receive help are new members and are less likely to contribute. As a result, 
the desire of maintaining a PSVC may be negatively associated with knowledge 
contribution. 
 
5.2.2 PSVC Mechanisms and Individual Motivations 
 
The results indicate that knowledge repository and social identity are vital 
mechanisms within a PSVC that influence various motivations. The effectiveness 
of knowledge repository positively influences the enhancement motive, image 
motive and learning motive, while the salience of social identity is positively 
related to the enhancement motive, image motive, enjoyment motive, reciprocity 




It is surprising to find that the image motive was not influenced by neither the 
effectiveness of the reputation mechanism nor the perceived salience of personal 
identity. One possible explanation for this is that when social identity is taken into 
consideration, image means nothing to members if they do not feel a sense of 
belonging to a PSVC. This is because if members do not consider their 
membership as important, they are not concerned about how other members in 
their PSVC regard them. Hence it is immaterial whether the reputation 
mechanism is effective or the personal identity is salient when members lack a 
sense of belonging to a PSVC. 
 
Pro-sharing norms include the norms of mutual support, collaboration and sharing. 
Our findings suggest that pro-sharing norms ultimately influence knowledge 
contribution and this is consistent with the study of Bock et al (2005). However, 
their findings suggest that organizational climates such as fairness, influence 
knowledge contribution through subjective norms, while our study provides an 
alternative explanation on how organizational climate, with reference to pro-
sharing norms in our study, influence knowledge contribution through the 
enjoyment motive.  
 
The insignificant relationship between pro-sharing norms and reciprocity motive 
also can be explained by the social identity influence. When perceived salience of 
social identity is weak, members may not return to the PSVC. Hence, they do not 




The moderating effect of task analyzability on learning motivation is not 
significant. One possible reason is the low coefficient value between learning and 
contribution (<0.01), which means learning motivation hardly play any role in this 
context. As a result, no matter it is in the high task analyzability situation or low 
task analyzability situation, members are not motivated by learning to make 
contribution, and task analyzability will not moderate the relationship between 
learning motive and knowledge contribution.  
The moderating effect of task analyzability on moral obligation motivation is 
significant but in the opposite direction. This means that under the circumstance 
of high task analyzability tasks, moral obligation motivation is stronger. One 
possible explanation for this is that high task analyzability tasks in our studies are 
problems in Stock board, which are usually deal with choosing a stock to buy or 
sell, or analyzing the stock market. Answers to such questions usually have more 
serious monetary consequences compared with those related with love. Holding 
such answers or choosing not to help that causes help seeker significant monetary 
loss may cause great guilty. As a result, moral obligation here plays a more 
important role. 
 
The Expectancy-Value Theory explains that motivations are influenced by either 
the expectancy or value of the motive one treasures. In this study, most of the 
external factors are related to the expectancy of the motivations. According to the 
hierarchical model of functional motivation (Mowen and Sujan 2005), functional 
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motivations are also influenced by personal traits such as the need for activity, the 
need for learning, present time orientation, conscientiousness, openness, and 
arousal needs, which account for a large variance in functional motivations. This 
may explain the comparatively low R-squares of the motivations in our model. 
However, they are beyond the scope of this study as they are related to the 





5.3.1 Implications for Theory 
 
Motivations are the causes of actions and they are based on “why” questions. 
Exploratory studies have summarized and classified individuals’ motivations for 
contributing voluntarily to PSVCs by asking subjects: “Why do you contribute to 
this virtual community?” (Lakhani and von Hippel 2003; Wasko and Faraj 2000). 
This thesis further explores individual motivations for contribution behavior in 
PSVCs. More specifically, we investigate voluntary, interactive, and collaborative 
knowledge management systems, in contrast to previous studies (Bock et al. 2005; 
Kankanhalli et al. 2005).  
 
The individual motivations identified in this thesis also reflect three perspectives 
summarized by (Khalil 2004) on altruism which are: egoistic, egocentric and 
altercentric. The egoistic perspective holds the assumption that altruistic help is 
based on expectations of future returns such as image and reciprocity. Social 
exchange theory (Blau 1964) is a good example of this perspective. Economical 
experiments also supported these image-based altruism or reciprocal altruism in 
repeated exchanges (Fehr and Fischbacher 2003). However, researchers still 
found altruistic help even in single-shot situation or anonymous context. This 
leads to the egocentric perspective of altruism which argues that when the 
enjoyment of watching others get helped outweighs the effort to help, individuals 
will still contribute to others. In terms of economists, while the egocentric 
112 
 
perspective include the utility potential beneficiaries as part of the utility function 
of the benefactor, the altercentric perspective argues that at some occasions, 
benefactors completely adopt others’ utility function as their own. This is also 
known as moral obligation or pro-social norms which are spread via cultural 
norms (Khalil 2004). In public goods experiments that are played only once, 
significant amounts of contributions are still revealed (Fehr and Fischbacher 
2003).  
 
Drawn from functional motivation theory and expectancy-value theory, this thesis 
makes several contributions to the extant literatures on knowledge management 
systems.  
 
First, our comprehensive motivation study examines the external factors that 
energize, direct, and sustain behavior. Motivational research identified the 
motives that energize members to participate and contribute to PSVC. Social 
exchange studies analyze how members make a decision to contribute knowledge 
based on cost-benefit analysis (Kankanhalli et al. 2005). This thesis further 
explores how perceptions of mechanisms of PSVCs influence individual 
motivations, which in turn affect knowledge contribution behavior.  
 
Second, the application of the Functional motivation theory to the PSVC context 
extends prior knowledge management research on individual motivations for 
knowledge contribution. More specifically, the learning motive which has been 
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overlooked by previous researchers has been empirically tested in this paper.  
 
Third, although Wasko and Faraj (2000) have provided the public-good 
perspective of knowledge to explain knowledge contribution in an electronic 
network of practice, they have not yet empirically tested public-good perspective. 
This thesis incorporates the public-good perspective with the traditional self-
interest perspective, thereby providing a more comprehensive view of individual 
motivations for knowledge contribution. 
 
Our study also explains the underlying mechanism of how the characteristics of a 
PSVC lead to increased knowledge contribution, which empirically supports the 
hierarchical model of motivation (Vallerand 1997). This hierarchical model of 
motivation suggests that various motives are influenced by external social factors. 
Our study has identified several such social factors such as pro-sharing norms and 
salience of social identity, and empirically supported their influence on various 
motivations. 
 
Our findings also enriched social identity theory by introducing into the new 
context of PSVC. Prior studies on social identity have suggested that anonymity 
would reduce fear of social disapproval and of negative evaluation, and 
consequently create an environment that encourages participation and 
communication (Karakashian et al. 2006; Pinsonneault and Heppel 1998). 
However, this study showed that salient of personal identity would have a positive 
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influence on contribution through individuals’ image motive. This finding actually 
explains the up-to-date Internet environment that most PSVCs provide personal 
identity management systems instead of an anonymous setting. 
  
5.3.2 Implications for Practice 
 
The results of this study provide insights into how practitioners of virtual 
communities like PSVCs, can encourage knowledge contribution. This is also the 
reason why we did not include some other salient predictors of knowledge 
contribution such as individual competence or behavioral control. Since they are 
out of control of PSVC managers and coordinators, even we support their 
relationships, PSVC managers and coordinators can not change them or have 
influence on them. As a result, we restrict our research scope into the socio-
technological mechanisms of PSVCs. 
 
An important implication of functional motivation theory is that matching benefits 
with individual motivations results in positive outcomes. Evidence from empirical 
study supported that individuals would prefer tasks that fulfill their motivations 
(Houle et al. 2005). Hence, for virtual community practitioners, in order to 
encourage enduring knowledge contributions, they should provide mechanisms to 
meet the motivations of knowledge contributors. According to our research 
findings, the three mechanisms should be highlighted, which are knowledge 
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repository, pro-sharing norms and social identity, because these three together can 
influence all the motives in our model. 
 
Researchers have stressed the importance of knowledge intermediaries in 
knowledge management systems (Markus 2001). This role of knowledge 
intermediary is to codify well-grounded solutions when consensus is achieved and 
to store the solution in the form of FAQs or knowledge repository, which serves as 
a by-product of the PSVCs. While individuals with learning motive are expected 
complex and challenging problems, knowledge intermediaries will reduce the 
work of knowledge contributors and avoid repeated and redundant discussions. 
Thus, knowledge intermediaries can also redirect knowledge seekers to the 
location of solutions they are looking for and make the knowledge management 
systems more efficient. As a result, PSVCs should provide frequently updated and 
easy-to-search knowledge repositories. On their part, administrators or moderators 
of PSVCs need to update their knowledge repositories to include the latest 
prevalent topics (frequently raised problems). At the same time, the knowledge 
repository should also be neatly designed. Problem classification must be clear 
and comprehensive. Since the effectiveness of a knowledge repository also 
influences the enhancement motive and image motive, the authors of solutions 
which have been added into a knowledge repository should be informed of such 
measures to enable them to enjoy a sense of pride. Additionally, the administrators 
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can highlight the IDs of knowledge contributors or systematically increase their 
reputation figures2. 
 
Although norms are developed through long-term interactions among members, 
we posit a few suggestions for practitioners to foster pro-sharing norms. First of 
all, Firstly, it would be beneficial to explicitly state pro-sharing norms in 
community guidelines for newcomers. Every member should be notified these 
norms such as “you should show gratitude while receiving help”. Secondly, since 
pro-sharing norms mainly influence enjoyment motive, certain features can be 
designed to facilitate a “show gratitude” response. For example, at the bottom of 
solutions, a click of “send your gratitude” can be highlighted. While the 
knowledge seeker found the solution useful, he or she may click it and it will send 
a digital thank card to the email box of the knowledge contributor. Finally, off-line 
activities may expedite the formation of norms because when people get 
acquainted with one another personally, their relational ties are strengthened, and 
this facilitates the formation of pro-sharing norms (Koh et al. 2007). 
 
According to our findings, a salient social identity is very important as it affects 
several motives. Accordingly, it is essential for the PSVC practitioners to make 
social identity salient among members. They can be achieved by providing email 
account for members within PSVC (e.g. xxx forum provides its member “abc” an 
                                                
2 It is one kind of reputation system which provide a figure related to ID’s behavior within PSVCs. 
It is usually based on number of postings, but members can earn extra points by various methods 
such as making useful contributions. 
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email account “abc@xxx.com”). They can also disseminate gadgets which 
represent the PSVC, such as T-shirts with PSVC logo. Offline activities are very 
effective in instilling among members a sense of belonging to a group or 
organization. Previous study has supported that offline networks increase the trust 
between members, the stability of membership and reduce free riding behavior, 
and thereby facilitate knowledge sharing in online communities (Matzat 2010).  
 
Practitioners should also try their best to ensure that all members who raise 
problems receive replies in order to promote a sense of reciprocity. They could 
highlight unsolved problems to attract additional attention or provide extra 
reputation points as incentives. 
 
However, if a virtual community mainly emphasizes the self-interests of 
participants, no matter how flourishing the virtual community was, it is just a 
conglomeration of individuals. By looking at the collective benefits or taking a 
public good perspective, we can leverage the affiliation of members to virtual 
communities or member loyalty to encourage long-term knowledge contribution. 
As a result, for those individuals with community-interest motivations, they shall 
be identified as core members of virtual communities (Wasko and Faraj 2005). 
They are highly affiliated with these virtual communities. Accordingly, if the 
PSVC needs facilitators or coordinators, they can be good candidates because 
they value the community’s interest and would devote themselves into such 
voluntary job for public good. and practitioners should pay serious attention to 
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their opinions and suggestions because they represents the core group of members 




Several limitations of this study deserve consideration. First, this study is based 
on a PSVC within a university and most members are university students. As a 
result, the generalizability of our findings to other settings may be a concern. For 
example, our findings may not be applicable to corporate organizational PSVCs. 
As in those PSVCs, members are mainly employees of the corporate organization 
who may know each other offline, and different aspects of egoistic motive may be 
considered. For example, they may take their images within the PSVC more 
seriously because their images are related with their career development in the 
corporate organization. Moreover, monetary incentive may be awarded in 
corporate organizational PSVCs, which serves as an additional motivation. 
Moreover, the problems or issues discussed in the sample boards (Love, Marriage 
and Stock) are not complex enough. Answers or solutions to the problems in 
Stock board may also based on a combination of intuition and rational analysis. 
As a result, the construct of task analyzability may not have sufficient variation. 
 
Second, our study does not consider the potential moderating effects of the 
characteristics of problems in PSVCs. It is likely that these problem 
characteristics may have moderating effects on the relationships between 
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motivations and knowledge contribution. For example, studies on open-source 
software forums have suggested learning as an egoistic motive toward knowledge 
contribution (Hann et al. 2002; Lakhani and von Hippel 2003). Because in open-
source software forums, problems (e.g. design a new function) might be very 
complex, and iterative testing and debugging are required to solve them. Members 
can learn from the process of solving the problem by actively engaging in the 
discussion. However, if the problem is not complex and the answer to the problem 
is straightforward, members who contribute the answer may not learn from the 
process of solving the problem. As a result, the complexity of problems may 
moderate the relationship between the egoistic motive and knowledge 
contribution. Moreover, other characteristics of problems such as interdependence, 
i.e. the degree to which the interaction and coordination of team members are 
required to solve problems, may moderate the relationships between motivations 
and knowledge contribution (Guzzo and Shea 1992). In a high interdependence 
situation, it requires participants to exchange materials, resources, and 
information to solve sub-problems. There are more interactions and coordination 
among participants. While in a low interdependence situation, participants can 
solve their sub-problems independently without many interactions and 
coordination. Consequently, the altruistic motive might be a stronger predictor of 
knowledge contribution in a high interdependence situation than in a low 





Third, we should control other variables that may influence the level of 
knowledge contribution intention in PSVCs, other than the individual 
motivations’ effects on knowledge contribution intention. It has been suggested 
that individual characteristics such as socio-economic status or experiences are 
positively related to their propensity to give knowledge to the virtual community 
(Jeppesen and Laursen 2009). In the research of volunteerism, socio-economic 
status is an significant exogenous factor in predicting volunteerism (Dutta-
Bergman 2003; Wilson 2000; Wilson and Musick 1997). This is because as an 
individual with higher socio-economic status, he/she has more resource to spend 
in volunteerism, and as a result, he/she is more likely to participate in 
volunteerism. Similarly, in the context of knowledge contribution in PSVCs, 
individuals with more ‘resource’, which is knowledge itself in such context, will 
more likely to contribute knowledge. This has been supported by several 
empirical studies (Arnold et al. 2006; Thomas-Hunt et al. 2003). Jeppesen and 
Laursen (2009) argued that in PSVCs, discussions typically concerned novel 
problems that required an updated knowledge base. Lead users that are early 
adopters of the product or service have more experiences than the majority of the 
target market. They are more likely to search and match what they perceive to be 
the answers needed and will therefore contribute more knowledge. Wilson and 
Musick (1997) summarized prior individual level theories on volunteerism and 
proposed social capital as a predictor of volunteerism. Social capital refers to the 
level of social connections. Empirical testing supports its positive influence on 
volunteering. Individual centrality within a virtual community refers to the extent 
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to which he or she is linked with other members of the virtual community. It more 
appropriately depicts the social capital of individuals than the size of virtual 
community which has long been considered an important characteristic in 
affecting members’ behaviors, because the VC size is a superficial phenomenon 
while the centrality is the underlying force. It is argued that when the VC size is 
small, interactions between members will be intense and members will feel they 
are more likely to be punished if they free-riding, as a result, they would more 
likely to cooperate. As the VC size is getting bigger, members are easier to free-
ride because only small portion of the VC members know them. This means that it 
is actually the number of connection with other – centrality that matters. 
Empirical findings also support that individuals with higher centrality in 
organizations would have better performance than those with lower centrality 
(Ahuja et al. 2003). Individual centrality is also supported to be a strong predictor 
of knowledge contribution in electronic networks of practice (Wasko and Faraj 
2005). 
 
Finally, this study uses self-reported measurements to gauge members’ knowledge 
contribution. Self-reported measurements cannot accurately reflect members’ 
actually knowledge contribution. The number of postings during the survey 
period by each subject is not a good indicator of actual knowledge contribution 
either, because a great portion of these postings may be social support or chit-chat. 
In addition, there is a potential threat of common method bias using self-reported 
measurements only. Future endeavors should use a variety of methodologies (e.g. 
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interviews, content analysis) to capture actual knowledge contribution. 
 
5.5 Future Research 
 
This research is just another step forward to understand the knowledge 
contribution in PSVCs, and it has raised some implications for future research. 
 
1. Characteristics of Tasks or Problems. In this thesis, we have tested the 
moderating effect of task analyzability on the relationships between learning 
motive and knowledge contribution, and moral obligation motive and knowledge 
contribution. However, neither of the moderation effects was supported. There are 
more characteristics of tasks or problems that are interesting for both researchers 
and managers. For example, intellectual demand in organization literatures refers 
to “the normal cognitive load perceived by individuals in performing their job” 
(Gray and Meister 2004). Different types of problems in PSVCs require different 
levels of intellectual demand. Das (2003) proposed three types of problem-solving 
moves: locate, adapt, and generate. Locate happens when the problem raised has 
well codified solution. Those solutions are likely to have been stored in other 
repositories or shared as common knowledge. Simple search on the Internet or 
human memories can provide corresponding solutions. In this case, the solutions 
required minimum intellectual demand. While the encountered problem shows 
certain similarity with previous solved problems, adapt moves can be applied. 
Previous solutions serve as starting point of new solutions. Hence, this approach 
or method requires higher cognitive load than locate. In the most difficult 
123 
 
situation where the posted problem is stark new, there is neither prior codified 
solution nor “similar” past problem. Contributors have to undertake highest 
cognitive load to generate new solution. Under this circumstance, the intellectual 
demand will be the highest level. It will be interesting to study the interaction 
effect of intellectual demand and learning motive on the knowledge contribution 
behaviors. 
 
2. Specific functions and features of technological mechanisms: We have found 
that perceptions of the effectiveness of the knowledge repository and the 
effectiveness of the reputation system have positive influence on knowledge 
contribution through individual motivations. It is feasible for future studies to 
focus on specific functions and features such as search engines or ranking systems 
within PSVCs. Experiments can be carried out to test whether different 
mechanisms could have effects on knowledge contribution. Furthermore, 
additional mechanisms such as managerial support or incentive mechanism can be 
investigated on knowledge contribution in organizations. 
 
3. Longitudinal Data: Another area for future research is the collection of 
longitudinal data to investigate the feedback effect of knowledge contribution 
(Kankanhalli et al. 2005; Wasko et al. 2004). Knowledge contributors’ perceptions 
on PSVC mechanisms may be influenced by the consequences of their 
contribution, e.g. if members find out that their reputation scores increase upon 
their useful contribution, they are more likely to feel that the reputation system of 
124 
 
this PSVC is effective. Studies using longitudinal data may verify such feedback 
effect. 
 
4. Different stages of PSVC: It is important to note that PSVCs do not appear in a 
sudden. They all experience a lifecycle as families or villages. Lifecycle models 
are very important in capturing and reasoning about community dynamics. One 
well-known model is McDermott's (2000) five-stage model of community 
development. The stages he distinguishes are: Planning, Start-up, Growth, Sustain, 
and Close. It is a typical model of birth, growth, maturity, and death. Members at 
different stages may have different motivations. Future studies can look into this 
issue. 
 
5. Replicate Studies: The generalizability of the findings can only be enhanced 
after replicating studies in other PSVCs with different topics and members. For 
example, future research may be carried out in open-source software forum where 
learning motive might be more salient (Lakhani and von Hippel 2003). We plan to 
conduct a replicate study in programming PSVCs such as Programmers’ forum 
(http://bbs.bccn.net/) and Experts Exchange (http://www.experts-exchange.com/). 
We can then determine which technological and social mechanisms, and 
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Increasing knowledge contribution in problem solving virtual communities 
(PSVCs) is a long-pursued question in the knowledge management arena for both 
researchers and practitioners. In view of various mechanisms developed in hopes 
of encouraging more active participations, we proposed a motivational model for 
PSVC contributions. Drawn on functional motivation theory and expectancy-
value theory, we highlight the mediating role of individual motivations in the 
relationships between characteristics of PSVCs and knowledge contribution 
intention. By taking both self-interest and public-good perspectives, we identify 
eight individual motivations to knowledge contribution in the context of PSVCs. 
They are active learning, self-enhancement, reciprocity, reputation, enjoyment of 
helping others, self-protection, moral obligation and advancement of virtual 
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community motive. Besides, we also identify four major mechanisms in PSVCs 
that are associated with members’ motivations: codification, identity management, 
virtual community norms and communication methods.   
Categories and Subject Descriptors 
H.1.2 [User/Machine Systems]: Human Factors 
General Terms 
Design, Human Factors, Management 
Keywords 
Virtual Community, Individual Motivation, Mechanisms, Knowledge 
Contribution, Functional Motivation Theory, Expectancy-Value Theory.  
INTRODUCTION 
Problem in general is defined as the difference between the current state and the 
goal state [1] and problem solving refers to the process of putting effort to reduce 
the difference and achieve the goal [2]. Problem-solving virtual communities 
(PSVCs) are those virtual communities dedicated to solving problems of certain 
areas through collaborative network. They are also known as virtual communities 
of practice [3], electronic networks of practice [4, 5] and field support system [6]. 
Typically, they are characterized as open, large-scale, voluntary, responsive, and 
take the form of publicly-accessible discussion forums. For example, there are 
communities focused on medical issues (e.g.  http://www.thedoctorslounge.net/), 
programming issues (e.g. http://www.dreamincode.net/forums/), and pedagogical 
issues (e.g. http://www.schoolhistory.co.uk/forum/).  
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As PSVCs are characterized as open and voluntary, knowledge in PSVCs are 
accessible for all members. Hence, the economic rational choice of action would 
be free-riding when participants wait for others to contribute and enjoy what 
others have done [7, 8]. Interesting findings show that lurkers, defined as those 
whose primary behaviors are observations, outnumber posters dramatically [9]. 
As a result, it is essential for the success and sustainability of PSVCs to encourage 
contributions. Practitioners of virtual communities developed various mechanisms 
in hope of encouraging member participation and contribution. Nevertheless, due 
to the lack of theoretical foundation, it is not clear how these mechanisms actually 
affect contribution behavior. Based on motivational research, this proposal is 
going to open the black box by taking into consideration the mediating role of 
individual motivations in the relationship between various mechanisms of PSVC 
and knowledge contribution behavior.  
We consider the following research questions:  
1) Can the motivations of voluntarism be applied in the context of 
knowledge contribution in PSVCs?  
2) What are the public-good motivations for knowledge contribution in 
PSVCs and what are the relationships between them and knowledge contribution?  
3) What are the characteristics of PSVC that have influence on member 
motivation?  
The rest of this paper is organized as follows. First, we review functional 
motivation theory [10] and expectancy-value theory. Then, we propose a 
theoretical model to explain the relationship between mechanisms of PSVC and 
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knowledge contribution intention mediated by the self-interest perspective and 
public-good perspective motivations. Finally, future research avenues are 
suggested. 
THEORETIC BACKGROUND  
In this section, we review the relevant theories to explain our research model. The 
review on functional motivation theory as well as public-good perspective of 
knowledge provides the individual motivations for contribution. Expectancy-
value theory furnishes theoretical foundation for how perceptions of mechanisms 
of PSVC influence individual motivations.  
Functional Motivation Theory  
Voluntarism is a formalized, public, and proactive choice to donate one’s time and 
effort freely to benefit another person, group, or organization [11]. Similarly, it 
refers to an ongoing activity aiming at improving the well-being of others [12]. 
Helping behaviors are considered as informal types of volunteering because 
helping is more private and casual [13].  
By understanding the reasons why people participate in volunteer activities, 
managers and social organizers could adjust their strategies in recruiting and 
rewarding volunteers, and as a result, encourage more volunteering. Functional 
approach has a long tradition in explaining adaptive and purposeful efforts of 
individuals toward personal and social goals. It has been applied to diverse 
analyses of cognitive, affective and behavioral phenomena [14, 15]. The central 
theme of functional approach is that the same actions of individuals serve 
different psychological functions. Consequently, the core hypotheses of a 
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functional approach to volunteering is that despite the seemingly similar act of 
volunteering on the surface, the underlying motivational processes and the 
functions served by the act can be diverse. 
Clary et al. [10] applied functional approach to volunteering study and proposed 
functional motivation theory of volunteering. They identified six reasons for 
volunteering which are value motive, social motive, understanding motive, career 
motive, enhancement motive and protective motive. The value motive depicts 
individuals holding values that helping others is worthwhile. These values are 
associated with altruistic and moral obligations for others. The social motive 
functions as people can make friends through volunteering. The understanding 
motive serves to make the volunteer learn experiences, exercise skills and abilities 
during participation. The career motive refers to the belief that volunteer activity 
will improve career prospects. Individuals with this motivation may perceive 
volunteering as a means of preparing for future jobs. The enhancement motive 
helps the person believe his distinction and importance. In other words, 
individuals obtain satisfactions related to self-esteem regardless of utilitarian 
benefits. The protective motive encompasses the individual’s motive to escape 
from his/her own problems and improve his/her mood. Subsequently, they 
developed an instrument to measure these functions, namely, the Volunteer 
Functions Inventory (VFI). Several studies were carried out to assess the 
reliability and validity of this measurement. 
Mowen and Sujan [12] applied functional motivation theory and proposed a 
hierarchical model for investigating volunteer behavior. In their model, all these 
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six motivations serve as direct antecedents of volunteer behaviors. They collected 
a survey of 138 university students. Their results showed that only four motives 
were significant predictors of volunteer behaviors: motive to help others (value 
motive), motive to make career contacts, motive to learn, and motive for self-
enhancement. Interestingly, enhancement motive was negatively related to 
volunteer behavior which is inconsistent with the findings of [10]. However, the 
results are consistent with findings of charitable giving [16]. One possible 
explanation for this is that in a charitable giving behavior, donors are not acting 
together and they have little interactions. As a result, they are not likely to make 
friends or self-protect. Besides, as charitable givers mainly show their sympathies 
by offering money which can not increase their confidence on their own ability, 
this may even reduced their confidence by accusing themselves not contributing 
more.  
However, motivations in functional motivation theory are mainly based on self-
interests. Empirical analysis of functional motivation theory of volunteering using 
open-ended questions also identified additional motivations from community 
concerns [17]. Studies on community involvement extended individual motive 
with three additional groups besides self-interests. They are: altruism motives 
which intended to increase the welfare of one or more other individuals; 
collectivism motives which hold the goal to increase the welfare of a group or 
collective; and principlism motives which uphold some moral principles such as 
justice and fairness [18]. However, according to their description, the altruism 
motives are narrowed down to the care for special individuals such as friends or 
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family members. This may not be applied to the PSVC context. Since in PSVCs, 
information providers did not know information seekers before providing help in 
most cases [6]. Hence, we argue that moral obligation (principlism) and 
advancement of community (collectivism) are sufficient motivations for public-
good perspective of knowledge sharing in PSVCs. As a result, we will extend the 
functional motivation theory in this proposal to incorporate community interest 
motivations. 
It is worth noting that value motive in functional motivation theory is very likely 
to comprise both self-interest and community interest. From the self-interest 
perspective, enjoyment of helping refers to the psychological gain of individuals 
by helping others [19] while altruism is to increase the welfare of other party 
despite self benefits [18]. As a result, we shall replace value motive with 
enjoyment of helping from self-interest perspective and moral obligation from 
community interest perspective. 
It is also interesting to find that participants engaged in PSVCs may not be 
interested in making friends [20]. Instead, they expect to receive reciprocity in the 
future, which is also a social motive [21]. As a result, the social motive in 
functional motivation theory is better labeled as reciprocity. Additionally, in the 
modern business world, reputation in profession is important for career [19]. 
People with good reputation can benefit from either promotion or new 
opportunities. As a result, reputation may be a more direct motivation than career 
in PSVCs.  
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In summary, this paper is going to provide a comprehensive model of individual 
motivations on knowledge contribution in PSVCs. These motivations are grouped 
into self-interest perspective motivations which are learning, enjoyment of 
helping others, reciprocity, self-enhancement, reputation and self-protection, and 
community interest perspective motivations which are moral obligation and 
advancement of virtual community. 
Expectancy-Value Theory  
Expectancy-value theory [22] explains human motivation to a goal as a 
combination of (a) expectancy, the degree to which people expect to succeed the 
goal, and (b) value, the degree to which they value the goal. Hence, the greater the 
belief that the goal will be attained and the higher the incentive value of that goal, 
the greater the motivational tendency to engage in the appropriate instrumental 
behavior. This theory has been widely applied in a variety of contexts. For 
example, Lynd-Stevenson [23] applied expectancy-value theory in employment 
studies. In that study, it is hypothesized that an individual with higher expectation 
of getting a job (job expectancy) and higher valuation of obtaining a job (job 
importance) would be highly motivated to get a job (job-seeking behavior).  
More importantly, expectancy-value theory explains how motivations are 
influenced. Social learning theory, a variant of expectancy-value theory depicts 
that expectancy of the current state is determined by the past history in the 
specific situation as well as experiences in similar circumstances [24]. Similarly, 
the collective effort model, also derived from expectancy-value theory, argues that 
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individual motivation is determined by the value of previous performance 
outcomes [25]. 
In summary, current motivation, which is goal-oriented, will be influenced by 
external factors associated with expectancy of the goal and value of the goal. 
Shoham et al. [26] utilized expectancy-value theory to propose a model 
explaining risky behavior. This model conceptualized expectancy as perceived 
benefits in a given risky sport and value, as general liking for risky sport. External 
factors, which are mainly individual traits in this study, have effects on 
expectancy and value which in turn predict the intention to join risky sport club. 
This is also corresponding to Wasko and Faraj’s [4] proposition of the feedback 
influence from knowledge contribution to individual motivation in electronic 
networks of practice. Kankanhalli et al. [19] also suggested studying the effect of 
actual usage of electronic knowledge repository on subsequent perception of 
cost/benefit factors using longitudinal data. As a result, we are looking for 
mechanisms of PSVCs that are associated with expectancy and value of those 
goals, because according to expectancy-value theory, they will influence 
motivations. 
Based on extensive literature review, the researchers identified four major 
mechanisms in PSVCs that are associated with members’ motivations:  
1. Codification 
2. Communication Methods  
3. Virtual Community Norms 
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4. Identity Management 
Since we are investigating how different outcomes of community participation 
would have impacts on sequent motivations, we decided to use cognitive 
perceptions to illustrate prior experience.  
Research Model and Hypotheses 
Figure 1 depicts a research model that identifies various individual motivations 
which serve as mediating variables between various mechanisms of PSVCs and 
knowledge contribution intention. 
Perceptions of Mechanisms and Motivations 
Codification mechanisms in PSVCs usually take the form of knowledge 
repository such as FAQ and database for solved problems, which are maintained 
and facilitated by PSVC administrators. Perceived effectiveness of codification 
refers to members’ perception on PSVC administrators’ efforts to facilitate reuse 
of knowledge in forms of FAQs and databases. Literatures on knowledge 
management have accentuated the important role of knowledge intermediaries in 
increasing the efficiency of knowledge management [27]. Codification 
mechanism maintained by PSVC coordinators shifts the burden of knowledge 
contributors to package and disseminate knowledge. With a well organized 
database for solved problem and in-time updated FAQs, it can be expected that 
the problems under discussion are not repetitive. As discussed before, knowledge 
contributors with active learning motivation are expecting to learn something new 
instead of posting the same idea and solution repeatedly. As a result, when the 
topics are perceived to be novel, members’ expectation of learning new 
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knowledge is more likely to happen and hence, their active learning motivations 
are increased. 
The solutions in FAQs or databases have to meet certain criteria. The problems 
have to be representative or valuable and the solutions have to be tested and 
proved to be successful. They are samples of successful knowledge contributions. 
Highlighting these successful solutions and the consequent positive impacts on 
performance will raise the perception of enhancement [19]. This is because when 
codification mechanism is perceived to be effective, members know that their 
contributions are more likely to be used by others and hence be helpful to others, 
and the likelihood of feeling self-enhanced is increased. Hence, their enhancement 
motivation is increased, and we hypothesize: 
H1a: The perceived effectiveness of codification increases enhancement 
motivation. 
H1b: The perceived effectiveness of codification increases active learning 
motivation. 
Computer-Mediated Communications (CMCs) are fundamental to distinguish 
virtual communities from real communities. Perceived media richness differs 
from media richness in that media richness is an objective characteristic of media 
capability while this construct measures the extent to which members perceive 
that the communication methods provided are effective for their own usage in that 
PSVC. As suggested by channel expansion theory [28], perceived media richness 
depends on users’ experience with channel, the topics under discussion and 
communication co-participants.  
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The perceived media richness may vary for different users. For example, instant 
message is often considered as richer than email because the former provide 
higher immediacy of feedback. However, a veteran user of email who sets 
automatic email notice will send and receive email immediately, and may 
perceive email with higher level of richness than instant messaging. Carlson and 
Zmud [28] argue that perceived media richness is positively related with 
communication effectiveness. Spiceland and Hawkins [29] conducted a survey on 
66 graduate students in the University of Memphis, and found that perceived 
communication effectiveness is positively related with active learning outcome. 
Robey et al. [30] investigated the situated learning in virtual teams which means 
learning by practice. Their qualitative study supported that effective 
communication method would facilitate such learning process. As a result, when 
perceived richness communication methods provided by the PSVC are higher, it 
is more likely that members will learn from participation and their active learning 
motivation is enhanced. Hence, we hypothesize:  
H2: The perceived media richness increases active learning motivation.  
Group norms are sets of regulations, guidelines and procedures that prescribe the 
behaviors of group members [32]. They are commenced and reinforced by 
organizers and coordinates. Members get to know these norms through 
notification and guidelines at the early stage and gradual discovery through 
socialization and repeated participation later on [36]. Perceived effectiveness of 
group norms refers to the extent to which members believe that other members 
comply with the group norms.  
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For most of the PSVC, if not all, group norms encourage reciprocity behavior and 
indicate procedure to maintain fair environments. In the situation of strong group 
norms where members believe that other member will also obey the rules of how 
to engage in online social interaction, strong mutual agreement and mutual 
accommodation arise [36]. Members will believe that their contributions are more 
likely to be recognized, appreciated and rewarded, which resulted in increasing 
reciprocity and enjoyment motivations. However, when group norms are effective, 
topics under discussion are restricted to certain areas as defined by the group 
norms. Any gossips or chitchats are ruled out, which reduced the hedonic aspect 
of participating. Consequently, the motivation of self-protection is reduced. It is 
important to pinpoint that the hedonic aspect of participation in gossips and 
chitchat is different from the enjoyment of helping others. Because the latter is an 
intrinsic motive related with contribution itself. Even the help task is difficult and 
time-consuming, as long as it helps others, contributors still feel happy about that. 
However, hedonic aspect of participation depends on the topic under discussion. 
Participants feel fun only when the topic is interesting and not related with what 
bothers them. 
Meanwhile, moral obligation motivation arises as a desire to maintain a fair 
environment. When the managers and coordinators of PSVC exert efforts to 
maintain the group norms, they are trying to build a fair environment. As a result, 
members with moral obligation motive will perceive that their efforts are not 
meaningless, and the value of moral obligation will be increased under such 
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circumstances. According to the expectancy-value theory, their moral obligation 
motivation is enhanced. Hence, we hypothesize: 
H3a: The perceived effectiveness of group norms increases enjoyment motivation. 
H3b: The perceived effectiveness of group norms decreases self protection 
motivation. 
H3c: The perceived effectiveness of group norms increases reciprocity motivation. 
H3d: The perceived effectiveness of group norms increases moral obligation 
motivation. 
Identity management mechanisms include both personal identity and social 
identity. Personal identity refers to a set of attributes, beliefs, desires, or principles 
of action that distinguishes a person from others [31]. Personal identity 
information usually contains reputation-related messages such as ranking or 
membership level [32]. Perceived salience of personal identity refers to the extent 
that members perceive their personal identity information is salient during 
communication process. Personal identity information usually contains reputation 
related messages such as raking of contribution or membership level [32]. In 
some circumstance, the ID itself represents reputation value if that identity has 
made significant and continuous contributions. PSVC designers and managers can 
make these messages in obvious places such as highlighting them in profiling or 
containing them in the head of postings. When personal identities are perceived 
salient, especially those reputation-related messages, the value of reputation is 
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actually increased. As a result, members are more likely to be motivated by 
reputation motivation. Hence, we hypothesize: 
H4: The perceived salience of personal identity increases reputation motivation. 
Social identity refers to categorizing self into social groups. With the salience of 
social identity, there is a shift from personal self-interests to concerns for the 
interests of others. Interpersonal relationships are characterized by mutual concern 
for the interests and outcomes of others. The salient social identity increases 
members’ sense of belonging to PSVCs. Blanchard and Markus [33] investigated 
the sense of belonging in MSN (Multiple Sports Newsgroup) which is one form 
of virtual community. They found that as the sense of belonging increases, more 
public exchange of support were observed among members and the 
communications among members were more intimate and personal. Interpersonal 
relationships are characterized by mutual concern for the interests and outcomes 
of others. This is supported by Wellman et al. [34] which state that with the salient 
social identity, members are more likely to be motivated to cooperate. As a result, 
the likelihood of receiving reciprocity will be increased. The members’ reciprocity 
motivation is increased as well. 
Experimental research has also demonstrated the powerful effect of group 
identification on participants’ willingness to preserve a collective good which 
could be the PSVCs in our context [35]. Empirical studies have also suggested 
that when sense of belonging is present, members feel emotionally attached to the 
community and are willing to develop and maintain the virtual community [33]. 
When members are gradually categorizing themselves as part of that PSVC 
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through online and offline interactions, they are more likely to feel that the PSVC 
is unique for their collective goal. As a result, the value of maintaining and 
advancing the PSVC increase. Hence, we hypothesize: 
H5a: The perceived salience of social identity increases reciprocity motivation. 
H5b: The perceived salience of social identity increases advancement of virtual 
community motivation. 
Individual Motivations and Knowledge Contribution Intention 
Enhancement is considered as positive affect related with ego [10]. It drives 
individuals by giving them the sense of self-importance from volunteering [12]. In 
the context of PSVC, it refers to the individual belief that one’s ego will grow and 
develop when their knowledge contribution would solve the problem and make a 
difference.  
By contributing knowledge to PSVC, individuals can perceive how their 
knowledge solve problems or help in solving problems which increase their 
perception in their own capabilities and hence, enhance their self-esteem and 
confidence. It is important to point out that enhancement is internal development 
by maintaining or enhancing positive affect. It differs from reputation which is an 
external evaluation. Research also shows that potential helpers are more likely to 
help others when they believe themselves competent and confident [37]. Two 
similar concepts in knowledge management literatures were found: knowledge 
self-efficacy which refers to “the extent to which people may believe that their 
knowledge can help to solve job-related problems, improve organizational 
efficiency, or make a difference to their organization” [19] and sense of self-worth 
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[21]. Their experiments supported that both of them had positive relationship with 
knowledge contribution. Hence, we hypothesize: 
H6: Individuals with higher enhancement motivation intend to make more 
knowledge contribution. 
Active learning motive in volunteering depicts the belief that volunteering helps 
the individual to learn about the cause and to explore one’s own strength [10]. 
While in the context of knowledge contribution in PSVCs, it refers to the belief 
that knowledge contribution would be beneficial to self-knowledge gaining by 
learning from others and critical thinking.  
Problem solving process is part of thinking process. The Creative Problem 
Solving model provides a generic problem-solving process which is comprised of 
three major components. It argues that problem solvers need to understand and 
analyze the problem in the first place to identify a general goal or direction. Then, 
a number of possible solutions and ideas are generated. Finally, all the options are 
examined carefully and a best choice is picked and applied [38]. The Information 
Process Model [39] explained in detail how solutions are generated for a complex 
task. In this model, a problem space consists of an initial state, a goal state and 
possible routes connecting the initial state and the goal state through subgoals. 
The problem solver defines the initial state and the goal state of the problem and 
then performs operations to reduce the discrepancy between them. This model 
revealed that a complex task can be divided into several small tasks, and finding a 
solution for a complex task can be achieved by achieving subgoals sequentially.  
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Although the Information Process Model is proposed for single problem solvers, 
it also applies to collaborative environment where multiple problem solvers 
cooperate to seek solutions. Individually, they may not be able to provide direct 
methods to achieve ultimate goal, but they may provide solutions to intermediary 
subgoals. By achieving certain subgoals, other contributors may provide solutions 
from subgoals to ultimate goal. For example, someone asked how to get to place 
A from place B. The first contributor may provide all the buses that passed place 
B. Then, a second contributor may provide all the buses that passed place A. And 
a third one found out that bus 10 that started from place A passed his place while 
bus 20 that passed place B also passed his place, which means he provides a 
solution by taking bus 10 first, interchanging at his place and then taking bus 20 
to the destination. This incremental process not only solves the problem but also 
helps these knowledge contributors learn. Furthermore, individual learners 
engaged in collaborative problem solving situations are usually performing 
brainstorming. Participants can learn from explaining their ideas to others and 
develop skills in working collaboratively with others, providing feedback and 
evaluating their own learning [40].  
The complexity of problem solving process and the interactive and collaborative 
nature of discussion in virtual communities enable knowledge contributors to 
learn by contributing. Similarly, when individuals are motivated by learning, they 
devote themselves into thinking process and perform more actively to provide 
advice or solutions in discussions. 
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Qualitative evidence has shown that people participated in computer-related 
Usenet newsgroups to share information and knowledge because this keeps them 
up-to-date with current ideas and innovations [20]. Studies on open source 
projects have also explained that participation allows developers to gain market-
required technical skills and developers may perceive the participation as an 
investment in training [41]. When individuals are aware of the benefits, they are 
more likely to contribute knowledge. Hence, we hypothesize: 
H7: Individuals with higher learning motivation intend to make more knowledge 
contribution. 
Volunteers with career motive expect to gain career-related experiences and 
improve career prospects [10, 12] while the purpose of gaining experience is also 
included in the learning motive. However, in the modern business world, 
reputation is gradually replacing the old social contracts between employers and 
employees which is based on length of service and loyalty [19]. Reputation is 
important for members to improve their career prospects or look for new 
opportunities in career through reputation building in their respective areas [6]. 
For example, if a member has high reputation in a LINUX virtual community, 
employers who also join that virtual community may try to approach him/her and 
provide an offer. As a result, we used reputation as a replacement of career motive 
and it refers to the desire to build positive reputation. 
Users in electronic knowledge repositories have been found to make knowledge 
contribution to earn respect from others and build a better image [19]. Social 
exchange theory [42] also identifies status and respect as social rewards which are 
179 
 
expected by individuals who participate in social interactions. Reputation and 
status are also recognized as social control to encourage cooperation and helpful 
behaviors in online communities [5]. Individuals’ reputation desire, also known as 
reputation-based altruism is unique for human being. It is a powerful force for 
encouraging cooperation in public goods situations [43]. In virtual communities, 
identities are recognized through a variety of community artifact, e.g. persistent 
labeling and deep profiling [44]. A number of researchers argue that individuals in 
online communities are stimulated by reputation desire, and hence more actively 
participate in online activities [5, 6, 45]. Hence, we hypothesize: 
H8: Individuals who are more motivated by building positive reputation intend to 
make more knowledge contribution. 
Value motive in functional motivation theory of volunteering is related to altruism 
and humanitarian concerns for others. Individuals with such motivation feel that 
helping others is the good and right thing to do in volunteering [10, 12]. However, 
this altercentric perspective of altruism will be discussed later. While concerning 
individuals’ self-interests, the egocentric perspective of altruism explains that 
people receive psychic rewards (enjoyment) from helping others [46, 47]. While 
social exchange theory explains individuals’ altruism as the concern for the future 
returns which require long-term relationship, egocentric perspective of altruism 
explains the helping behavior in single-spot interaction. That is, contributors are 
rewarded intrinsically by the enjoyment instantly. 
Previous research shows that members in electronic communities of practice are 
motivated by enjoyment to make contribution. In a survey conducted in open 
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communities dedicated to developing valuable programming knowledge, 6.5% of 
the respondents commented that they always enjoyed sharing their experiences 
and knowledge with others [20]. In another survey among open source software 
communities, contributors agree that they perceive contribution as an act of fun 
[6]. Empirical studies support that the more knowledge contributors enjoy helping 
others, the more likely they are going to contribute knowledge [4, 19]. Hence we 
hypothesize: 
H9: Individuals with higher enjoyment of helping others intend to make more 
knowledge contribution.  
Protective motivation in functional motivation theory is defined as the motive to 
improve one’s own moods and escaping problems [10, 12]. In volunteering, this 
motivation centers on protecting self-interest from negative effects such as feeling 
guilty of being more fortunate than others who need help, or escaping one’s own 
problems. Volunteers with this motive view volunteering as a means to offload 
emotional burdens. However, in the study of online communities, scholars 
confuse the self-protection motive with the motivation of enjoyment [6]. The 
difference is that self-protection motive may not bring enjoyment to contributors. 
Members engaged in PSVCs may just take a break from their jobs on hand. 
Besides, the problems under discussion may not be related with contributors’ own 
jobs. Contributors expect to get relief by switching the focus. When knowledge 
contributors regard participation in PSVCs as leisure activities, they are likely to 




H10: Individuals with higher self-protection motivation intend to make more 
knowledge contribution.  
In functional motivation theory of volunteering, social motive concerns the 
relationship with others. Individuals engage in volunteering may perceive this as 
an opportunity to be with their friends or to be viewed positively by important 
others [10, 12]. However, in the context of PSVC, individuals are not interested in 
seeking friendship [20]. Rather, they are interested in reciprocity relationships [19, 
20, 21]. 
Reciprocity is the essential concept in social exchange theory which states that 
individuals help others in the hope that they will receive help in the future [42]. It 
is also considered as part of general altruism that is unique for human beings [43]. 
Researchers did observe that participants in virtual communities may help others 
because of experiencing helping behavior from others in the past. Lakhani and 
von Hippel [6] found that in open source software forums, a great portion of help 
providers strongly agreed that they were motivated to answer because they had 
been helped before in the same forum. Prior empirical studies on virtual 
communities of practice [4, 21] have also supported that reciprocity motivation 
serve as a strong predictor of knowledge contribution. Hence, we hypothesize: 
H11: Individuals with higher reciprocity motivation intend to make more 
knowledge contribution.  
Moral obligation in general is defined as an obligation arising out of 
considerations of right and wrong. Individuals who regard an act as a moral 
obligation believe that “the act is one prescribed by their set of values” 
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(Wikipedia). It reflects the altercentric altruism of value motive in functional 
motivation theory. Moral obligation beliefs measurement was originally included 
in the theory of reasoned action and was dropped due to parsimony concern. 
However, it is conceded that a personal sense of moral obligation would be an 
important predictor of intention in certain context such as prosocial and moral 
behaviors [49, 50]. Moral obligation differs from subjective norm in that “the 
effect of referents has been internalized, and presumably influences individuals 
beyond their immediate social context” [51]. Because it is conceptualized as a 
person’s own expectation about his or her behavior, and is usually operationalized 
by asking subjects the extent to which they believe they should perform the act. 
Nevertheless, subjective norm is conceptualized as the perception of the extent of 
approval from others to perform or not perform the behavior, and is often 
operationalized by asking participants the extent to which those people important 
to them would approve their behavior. 
The predictive power of moral obligation on behavioral intention has been 
supported by various empirical studies, especially in the context of prosocial and 
ethnical behavior. Furthermore, moral obligation shows holding principles such as 
fairness and justice for all participants. Economical experiments show that a third 
party is willing to punish social norm violators even when the punishment costs 
the third party [43]. As a result, moral obligation targets at not only increasing the 
welfare of one or some other individuals, but also the public-good. Prior 
investigations found that participants intended to increase the fairness of virtual 
communities by setting exemplars [6]. In addition, the positive relationship 
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between commitment to electronic networks of practice and knowledge 
contribution is supported where the commitment represents a duty or obligation to 
engage in communities and arises from active participation [4]. Hence, we 
hypothesize: 
H12: Individuals with higher moral obligations intend to make more knowledge 
contributions 
Advancement of virtual community is a motivation of individuals who embrace a 
public-good perspective on knowledge contribution in PSVCs. Individuals are 
motivated to participate in communities based on collectivism to increase the 
welfare of the community as a whole [18]. Problems solving virtual communities 
are usually dedicated to specific areas or innovations such as open source project. 
Members perceive them as a good way to set standards and spread ideas 
throughout the profession. They receive benefits from maintaining such virtual 
communities. Researchers in social cooperation argue that in a public-good 
transformation, if the value of the collective gain for the individual is greater than 
the cost, the incentive to cooperate will increase [7]. They have applied 
expectancy-value theory to argue that the more a member values the collective 
outcome, the more likely that member is going to contribute [52]. While in 
PSVCs, the existence of the PSVC is a collective outcome of all members. 
Exploratory studies on motivations to contribute to virtual communities used 
content analysis to categorize motivations. They found that maintaining and 
advancing the virtual community is among the list of contributors’ motivations [3, 
20]. Hence, we hypothesize: 
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H13: Individuals with higher motivation of advancing the virtual community 
intend to make more knowledge contribution.  
CONCLUSION 
This paper proposed a model of motivations to contribute knowledge in PSVCs 
by integrating both self-interests and public-good perspectives.  Perceptions of 
system mechanisms that will influence these motivations were likewise identified.  
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The Influence of Socio-Technological Mechanisms on Individual 
Motivation towards Knowledge Contribution in Problem- Solving Virtual 
Communities  
 
Abstract —Knowledge contribution in virtual communities is an important 
issue in the field of knowledge management. Based on Ames’ theoretical 
framework on motivation, we propose a model for knowledge contribution in 
problem-solving virtual communities (PSVCs). The model includes two 
second-order individual motivations, with four major mechanisms in PSVCs 
that are associated with these motivations. Results confirm that only egoistic 
motive affect members’ knowledge contribution in PSVCs. Further, knowledge 
repository and social identity are found to be important mechanisms for 
promoting knowledge contribution through egoistic motive. This paper 
concludes with theoretical and practical implications and provides insights for 
future research. 
 
Index Terms—Problem-solving virtual community, Functional Approach, 




Problem-solving virtual communities (PSVCs) are virtual communities 
dedicated to solving problems in certain areas through collaborative networks. 
PSVCs have flourished and become effective and efficient tools for 
knowledge sharing. For example, there are communities focused on medical 
issues [1], programming issues [2], and pedagogical issues [3]. Typically, they 
are characterized as being open, large-scale, and voluntary, and often assume 
the form of publicly accessible discussion forums. In PSVCs, every member 
can be both a knowledge seeker and a knowledge contributor. 
 
However, not every member of a PSVC likes to contribute. Despite the 
enormous number of participants, findings show that lurkers, i.e., virtual 
community members whose primary behavior is to browse for information, 
outnumber contributors dramatically. The proportion of lurkers can be as high 
as 90% of the total membership [4]. It is conceivable that members could lose 
their desire to remain in a PSVC when their questions are not responded to. 
The active participation and contribution of members is thus of vital 
importance to the success of a PSVC. 
 
Hence, it is essential to understand members’ motivation for active 
participation and contribution in PSVCs [5]. Early studies in education have 
proposed a theoretical framework on motivation [6]. The essence of this 
framework highlights two elements: 1) individuals are motivated by various 
goals and purposes in conducting activities, and 2) these motivations can be 
enhanced by individuals’ perceptions on the environment, which is 
conceptualized as motivational climate. Ames defined motivational climate as 
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a situationally induced psychological environment directing goals of an action 
[7]. Although this framework is proposed in learning and education studies, 
both elements are not restricted to the learning environment. As a result, we 
may apply this framework as an overarching theory to investigate knowledge 
contribution in PSVCs. Two major research gaps are to be studied.  
 
First, this framework has not suggested specific goals and purposes in the 
context of knowledge contribution. The functional approach, which is 
prevalent in the sociology and psychology disciplines, suggests that 
individuals perform the same behavior for different psychological functions or 
goals [8]. These goals serve as motivations towards that particular behavior. 
Hence, it is our objective to apply the functional approach to identify 
individual motivation towards knowledge contribution in PSVCs.  
RQ1: What are the individual motivations based on the functional approach in 
the context of knowledge contribution in PSVCs? 
 
Second, it is students’ perceptions on school environment that enhance 
motivation in the original framework. While in the context of PSVC, it would 
be members’ perceptions on PSVC environment. However, it is not clear what 
these perceptions are and how they could enhance individual motivations 
towards knowledge contribution. We argue that the PSVC environment is a 
combination of various technological and social mechanisms. The 
mechanisms’ influences on individual motivations can be explained by 
Expectancy-Value Theory. It argues that human motivation towards a goal is a 
combination of the likelihood of achieving this goal (expectancy), and the 
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importance of this goal (value) [9]. Perceptions of the effectiveness of PSVC 
mechanisms may affect the expectancy and value of individual motivations, 
and consequently influence the corresponding individual motivation. 
RQ2: How do various PSVC mechanisms influence members’ motivations 
towards knowledge contribution?  
 
Our next section comprises a review of the functional approach and the 
Expectancy-Value Theory, as well as related literature on individual 
motivation and virtual community mechanisms. Then, we present our 
theoretical model with the corresponding hypotheses. The subsequent section 
is devoted to data collection and analysis. In the concluding section, we 
discuss the implications and limitations of this study and suggest future 
research avenues.  
 
LITERATURE REVIEW 
In this section, we commence with a description of the functional approach as 
well as the dichotomy of individual motivation. Then, we review the 
Expectancy-Value Theory, which provides the theoretical foundation for 
investigating the relationship between members’ perceptions of PSVC 
mechanisms and their individual motivations.  
 
The Functional Approach and Individual Motivation   The functional 
approach has been used to explain adaptive and purposeful efforts of 
individuals toward personal and social goals. The central theme of the 
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functional approach is that the same actions of individuals serve different 
psychological functions or goals. Consequently, in the context of PSVCs, the 
core contention of the functional approach to knowledge contribution is that 
despite the seemingly similar acts of knowledge contribution on the surface, 
the underlying motivational processes and the functions served by the acts can 
be diverse. The action in our context is knowledge contribution, and the goals 
that individuals try to achieve through knowledge contribution are their 
motivations towards knowledge contribution [8]. 
 
The functional approach has been applied to voluntary studies [10]. 
Voluntarism is a formalized, public, and proactive choice to freely donate 
one’s time and effort to benefit another person, group, or organization [11]. It 
is conceptually similar to knowledge contribution in PSVCs. The bipartite 
model of volunteering posits that people are motivated by concerns for others 
(altruistic motive) and self (egoistic motive) [12]. These are the two basic 
functions or goals that individuals pursuit in voluntary behaviors.  
 
Clary et al. observed six distinct egoistic motives for volunteering, which can 
be described as the value motive, social motive, understanding motive, career 
motive, self-enhancement motive and protective motive [13]. The value 
motive is adopted by individuals who believe that helping others is worthwhile. 
These values are perceived as essentially moral obligations for others. The 
social motive functions as an avenue for people to make friends through 
volunteering. The understanding motive enables a volunteer to learn from 
experience, and to improve on skills and abilities. The career motive motivates 
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individuals who believe that volunteerism will improve career prospects. 
Accordingly, such individuals may perceive volunteerism as a means of 
preparing for future jobs. The self-enhancement motive serves to enhance a 
volunteer’s personal sense of distinction and importance. This results in an 
increased sense of self-esteem, regardless of utilitarian benefits. Finally, the 
protective motive serves to provide an escape from personal and emotional 
problems and to improve one’s mood.  
 
Researchers have reported mean correlations among these six motives of 0.34 
for adult volunteers and 0.41 for students [14]. It is argued that there might be 
an underlying common ground for these interrelated motives. Empirical study 
compared the second-order factor model with Clary’s original multifactor 
model [15]. The result indicated that the fit of both models were highly similar 
(e.g. CFI: 0.89 for second-order factor model and 0.90 for multifactor model). 
It is suggested that egoistic motive and altruistic motive may serve as second-
order factors in individual motivation towards volunteering. Recently, Peloza 
et al. implicitly treated egoistic motive and altruistic motive as second-order 
factors in investigating employees’ participation in organizational 
volunteerism [16]. Although they did not explicitly claim egoistic motive and 
altruistic motive as second-order factors, the measurement of these two 
constructs included six functional motivations suggested by Clary et al. [13], 
which implied that each motive had several sub-dimensions and each motive 
accounted for the common ground of these sub-dimensions.  
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Studies on individual motivation to knowledge contribution in PSVCs show 
similar results. We summarize and re-categorize them into four major 
constructs based on Clary’s study [13]: enjoyment of helping others, 
reciprocity, self-enhancement, and image. (see Table I) 
Insert Table I 
 
In addition, two major aspects of altruistic motive are identified from related 
literature: moral obligation and the motive to advance virtual communities [5], 
[17], [18]. The moral obligation motive pertains to a sense of fairness or 
justice resulting from concern for the welfare of others. The motive to advance 
virtual communities is a collectivist motive that serves to maintain 
communities or increase the welfare of communities as a whole [19]. 
 
The Expectancy-Value Theory and PSVC Mechanisms   The Expectancy-
Value Theory explains human motivation towards a goal as a combination of 
(a) expectancy, i.e., the degree to which people expect success towards that 
goal, and (b) value, i.e., the degree to which they value the goal [9]. Hence, the 
greater the belief that the goal would be attained and the higher the value of 
that goal, the greater would be the motivation to achieve that goal. In our study, 
the goals towards knowledge contribution have been identified in the previous 
section.  
 
The Expectancy-Value Theory highlights the dependency of motivation on 
contextual factors. It means that a current motivation, which is goal-oriented, 
would be influenced by external factors associated with the expectancy and 
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value of the goal. In PSVCs, the external factors can be various social and 
technological PSVC mechanisms. According to Expectancy-Value Theory, if 
these mechanisms are perceived to have positive effects on either the 
expectancy or the value of members’ motivations, members’ motivation to 
contribute knowledge would be stronger. This explains the relationships 
between PSVC mechanisms and individual motivations. 
 
The definition of a virtual community reveals its dualism. On one hand, virtual 
communities differ from real communities in their technological advantages. 
On the other hand, virtual communities by inheriting the social aspects of real 
communities become online spaces where “enough people carry on public 
discussions long enough, with sufficient human feeling, to form personal 
relationships” [20, p. 5]. This is because the availability of electronic 
communication technologies on its own cannot guarantee that knowledge 
sharing would take place [21]. Hence, both the technological and social PSVC 
mechanisms play important roles in encouraging knowledge contribution. By 
conducting a literature review on virtual communities, we identify two types 
of mechanisms that are associated with members’ motivations, i.e., 
technological and social mechanisms. More specifically, they encompass the 
identity mechanism, group norms, the knowledge repository, and the 
reputation system. 
 
THEORETICAL MODEL AND HYPOTHESES 
In this study, we investigate how self-reported perceptions on the 
abovementioned social-technological mechanisms of PSVC would impact 
 201 
individual motivation toward knowledge contribution. Hence, we are looking 
at the perceived effectiveness of the knowledge repository, perceived 
effectiveness of the reputation system, perceived salience of social identity, 
and perceived pro-sharing norms. They are categorized as technological and 
social mechanisms. Fig. 1 depicts our theoretical model. 
Insert fig. 1 
 
Motivations   The Egoistic Motive: In the review of individual motives to 
knowledge contribution, the majority of motive categories are egoistic in 
nature. The egoistic motive is the concern for self or self-interest. Egoistic 
motive towards knowledge contribution can be defined as the motive to 
contribute knowledge for the purpose of achieving personal benefits [22]. 
Egoistic motive in this study encompasses four aspects which are the self-
enhancement motive, the image motive, the enjoyment motive and the 
reciprocity motive. 
 
Image motive is the desire to build a positive image through knowledge 
contribution in PSVCs. According to the social exchange theory, status and 
respect are social rewards which are desired by individuals who participate in 
social interactions [23]. They are also recognized as social controls to 
encourage cooperation and helping behavior in online communities [24]. An 
individual’s image desire is a powerful force for encouraging cooperation in 
public good situations [25]. Many researchers argue that members in online 
communities are stimulated by the image desire to participate in online 
activities [18], [26], [27]. 
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The self-enhancement motive is considered as a positive effect related to ego 
[13]. It drives individuals by giving them a sense of self-importance from 
volunteering [28]. In the PSVC context, it refers to a member’s belief that 
one’s ego would grow and develop when one’s knowledge contribution 
enables a solution of a problem so as to make a difference. It is important to 
note that self-enhancement is an internal development achieved by 
maintaining or increasing positive feelings of oneself. It differs from image 
which is an external evaluation. Research shows that potential helpers are 
more likely to help others when they believe in themselves as being competent 
and confident [29]. 
 
Enjoyment is the psychic reward of helping others [30]. It helps to explain the 
helping behavior in single-spot interaction. That is, contributors are instantly 
rewarded intrinsically by the enjoyment of the interaction. Previous research 
shows that members in electronic communities of practice are motivated by 
enjoyment to make contribution. Knowledge contributors agree that they enjoy 
sharing their experiences and knowledge with others, and perceive 
contribution as an act of fun [18]. Empirical studies support the positive 
relationship between the enjoyment motive and knowledge contribution 
behavior [27], [31]. 
 
Reciprocity is an essential concept in the social exchange theory which states 
that individuals help others because they expect to be helped in the future [23]. 
Researchers have observed that participants in virtual communities might help 
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others because they had been helped by others previously. It has been found 
that in open source software forums, a great number of help providers 
positively agree that they are motivated to respond because they had been 
helped previously in the same forum [18]. Prior empirical studies on virtual 
communities of practice have also supported that the reciprocity motivation 
serves as a strong predictor of knowledge contribution [27], [32]. 
 
The common ground of these specific motives is the concern for self interests, 
as all these four specific motives are egoistic in nature. Hence, we hypothesize 
that 
H1: Members with stronger egoistic motivation will engage in more 
knowledge contribution. 
 
The Altruistic Motive: The altruistic motive is the concern for others rather 
than self. Peloza et al. find evidence of altruistic motive behind employee 
volunteering behavior [16]. In the research of knowledge contribution, it has 
been found that members are encouraged by altruistic motive to contribute 
knowledge to Wikipedia [33]. The moral obligation motive and the motive to 
advance virtual communities represent two aspects of altruistic motive in this 
study. 
 
Moral obligation is defined as an obligation arising out of contemplation over 
what is right and wrong. Individuals regard an act as a moral obligation based 
on their own expectations about this act [34]. The predictive power of moral 
obligation on behavior has been supported by empirical studies [35]. Prior 
 204 
investigations on open source software forums have found that participants are 
willing to help others because they feel it is their responsibility to do so [18].  
 
The motive to advance virtual communities is a motivation by individuals who 
embrace a community-interest perspective on knowledge contribution in 
PSVCs. Community members are motivated to participate in communities 
based on a collectivist inclination to increase the welfare of the community as 
a whole [19]. PSVCs are usually dedicated to specific areas or innovations 
such as open source projects. Members perceive them as a good way to set 
standards and spread ideas throughout an entire profession. They receive 
benefits from maintaining such virtual communities. Employing content 
analysis, exploratory studies on motivations encouraging contribution to 
virtual communities also found that the majority of respondents view their 
knowledge as a public good and desire to contribute knowledge because they 
want to maintain and advance a virtual community [5], [17]. 
 
The common ground of these specific motives is the concern for others, and 
both of the motives are altruistic in nature. Hence, we hypothesize that 
H2: Members with stronger altruistic motivation will engage in more 
knowledge contribution. 
 
PSVC Mechanisms   Previously, we highlighted that the Expectancy-Value 
Theory explains how various PSVC mechanisms affect various motivations. 
Either egoistic motive or altruistic motive is related to a goal (gaining benefits 
for self or gaining benefits for others). These social and technological 
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mechanisms influence either the likelihood of achieving corresponding goals 
or the value of these goals for PSVC members. As a result, they will affect 
corresponding motivations. 
 
Perceived Effectiveness of Knowledge Repositories: Knowledge repositories in 
PSVCs are usually manifested as simple databases or FAQs. Perceived 
effectiveness of knowledge repositories refers to the extent to which members 
believe that the knowledge repository of their PSVC is well organized and 
provides useful past solutions.  
 
FAQs or databases take in solutions based on certain criteria. The problems 
need to be representative or valuable and the corresponding solutions have to 
be tested and proved to be successful. Highlighting these successful solutions 
and their consequent positive impact on performance will provide personal 
benefits to knowledge contributors in terms of self-enhancement and image 
[31]. This is because when their knowledge repository is perceived as effective, 
members know that their contribution are more likely to be used by others and 
hence are deemed helpful to others, and resulting in an increased expectancy 
of gaining self-enhancement. Meanwhile, when members believe that their 
knowledge repository maintains high standards in screening for useful and 
timely solutions, they would agree that the providers of such solutions are 
experts in their fields. Consequently, such impressions are likely to spread to 
other knowledge contributors in that knowledge repository. Hence, the 
expectancy of gaining image increases.  
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In summary, the more effective the knowledge repository is perceived to be, 
the more likely knowledge contributors gain benefits for themselves. Thus, 
according to Expectancy-Value Theory, their egoistic motive accordingly 
increases. 
 
H3: The perceived effectiveness of a knowledge repository is positively 
related to the egoistic motivation that members have for engaging in 
knowledge contribution to a PSVC. 
 
Perceived Effectiveness of the Reputation System: In the context of PSVCs, the 
perceived effectiveness of the reputation system is defined as the extent to 
which a member believes that the reputation system is capable of providing 
accurate and reliable information about the past behavior of all members [36].  
 
An effective reputation system encourages members to contribute knowledge 
by providing them personal benefits, especially image. As in virtual 
communities, members are often unrelated to each other, they may have never 
met and have no information on each other’s behavior [37]. A reputation 
system provides a good measure of members’ past behavior within this PSVC. 
A reputation system is one kind of structure assurances, which are designed to 
discriminate among members based on their behaviors [38]. For a PSVC, a 
reputation system transforms a member’s past valuable contribution into a 
positive image [39]. Once knowledge contributors perceive the reputation 
system as effective, they are confident that they are more likely to gain a better 
image through knowledge contribution, leading to an increased expectancy of 
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self-gain. According to Expectancy-Value Theory, their egoistic motive thus 
increases. 
H4: The perceived effectiveness of a reputation system is positively related 
to the egoistic motivation that members have for engaging in knowledge 
contribution to a PSVC. 
 
Perceived Pro-sharing Norms: Pro-sharing norms in PSVCs may include 
norms of mutual support [40], collaboration and sharing [21], willingness to 
value and respond to diversity, openness to conflicting views, and tolerance 
for failure [41]. In a situation where strong pro-sharing norms are present, i.e., 
where members believe that other members will also obey the rules for 
engaging in online social interaction, a strong sense of mutual agreement and 
mutual accommodation is dominant [42]. Empirical studies also have shown 
that with strong pro-sharing norms, members express a stronger desire to 
interact with others in virtual communities [43]. Hence, in the presence of 
strong pro-sharing norms, members believe that their contribution is more 
likely to be recognized and appreciated [31], and members also enjoy a higher 
likelihood of being helped. Thus, they are more likely to have self-interest 
gains. According to Expectancy-Value Theory, it leads to an increase in the 
egoistic motivation. 
H5: Perceived pro-sharing norms are positively related to the egoistic 




Pro-sharing norms are considered as organizational support for sharing 
knowledge [44]. This support encourages interactions among members of the 
organization which in our context is a PSVC. With strong pro-sharing norms, 
members are more willing to interact with each other. Members’ interactions 
with others are characterized by interdependency [23]. As the interactions 
among members increase, they are more likely to feel dependent on other 
members. Consequently, the importance or the value of the PSVC which host 
such interactions can be positively reinforced. Hence, members will try to 
maintain or advance this PSVC as the value of maintaining or advancing this 
PSVC increases for them. According to Expectancy-Value Theory, it leads to 
an increase in the altruistic motivation. 
H6: Perceived pro-sharing norms are positively related to the altruistic 
motivation that members have for engaging in knowledge contribution to a 
PSVC.  
 
Perceived Salience of Social Identity: A salient social identity increases 
members’ sense of belonging to a PSVC, where they strongly feel that they are 
part of the community. The social identity theory posits that the act of 
individuals categorizing themselves as group members leads them to display 
in-group favoritism. When social identity is salient to members, maintaining a 
positive image within this PSVC is important to them as they feel that the 
bond between themselves and their PSVC is stronger. Consequently, the value 
of reputation within a PSVC is more important to them.  
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This sense of belonging also leads to emotional involvement with, or an 
affective commitment to, the PSVC [42]. It has been verified that committed 
members have a higher intrinsic motivation (such as enjoyment) towards 
contribution [45]. Consequently, when members perceive salient social 
identity within their PSVC, they are more likely to gain enjoyment when 
helping other members.  
 
In summary, the more salient the social identity is perceived to be, the more 
likely knowledge contributors gain benefits for themselves, or the benefits 
they gain are more important to them. Thus, according to Expectancy-Value 
Theory, their egoistic motive accordingly increases. 
H7: The perceived salience of social identity is positively related to 
members’ egoistic motivation for engaging in knowledge contribution to a 
PSVC. 
 
It has been argued that a strong sense of social identity would have a powerful 
impact on people’s perceptions and emotions [46]. Under the influence of a 
strong sense of social identity, members may consider others’ welfare over 
their personal interests. Examples are activists who may jeopardize their 
personal well-being for the sake of principles and ideals (e.g. environmental or 
human rights activists). It is reasonable to argue that a strong sense of social 
identity would increase members’ perceptions of the value of moral obligation.  
  
Experimental research has also demonstrated the powerful effect of group 
identification on participants’ willingness to preserve a collective good, which 
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could be reflected in the PSVCs in our context [47]. It has also been suggested 
that when a sense of belonging is present, members feel emotionally attached 
to a community and are willing to develop and maintain their virtual 
community [48]. As a result, the value of maintaining and advancing the 
PSVC increases.  
 
In summary, the more salient the social identity is perceived to be, the more 
likely knowledge contributors gain benefits for the PSVC, or the benefits are 
more important to them. Thus, according to Expectancy-Value Theory, their 
altruistic motive accordingly increases. 
H8: The perceived salience of social identity is positively related to 




Operationalization of Constructs   For new constructs, such as perceived 
effectiveness of knowledge repositories, new items were developed based on a 
thorough review of relevant constructs. We followed the methods for 
measuring perceptions of effective online community mechanisms from a 
previous study [36], and developed corresponding items to measure 
perceptions on the effectiveness of four PSVC mechanisms. For the other 
constructs, we adapted extant measurement items for our PSVC context to 
enhance validity. All items were measured using seven-point Likert scale 
ranging from “strongly disagree” to “strongly agree” (see Appendix A). 
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Sampling and Data Collection   The target virtual community, for students 
and alumni of a university in Asia, was founded in 1995 and has more than 
60,000 registered members. It has over 100 sub-communities focusing on 
various topics, such as medicine, C programming language, and astrology. 
Since members use one account to visit all sub-communities, this virtual 
community maintains a central reputation system. Reputation scores, which 
are shown in a member’s account, reflect how actively this member 
participates in this virtual community and how much contribution he/she has 
made to this virtual community. Also, since using one account can visit all 
sub-communities, the social identity is the membership of this virtual 
community instead of various sub-communities. Although each sub-
community has its own knowledge repository which is maintained by sub-
community administrators, the basic functions such as searching and 
displaying are the same for all sub-communities. The difference lies on how 
sub-community administrators manage it, such as the knowledge repository 
structure and frequency of updates. The virtual community enacted a set of 
norms that have to be followed by all sub-communities. These norms include 
pro-sharing norms such as mutual support, openness to conflicting ideas, and 
tolerance for ignorance. However, the strength of these norms varies in 
different sub-communities, which may depend on both administrators and 
participants.  
 
We selected three sub-communities based on their popularity. Their topics 
cover relationship issues, family issues and stock market issues. Each of them 
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has over 100 active online users and more than 2,000 messages per day. Over 
100 problems were raised within each of these sub-communities daily.  
 
To minimize the possibility of common method bias, we followed a method 
suggested by previous researchers to collect data using Internet-based surveys 
in two stages [49], [50]. The first survey included items that measured four 
perceptions on mechanisms, as well as demographic variables, and control 
variables. Within two weeks, we received over 300 responses. After a further 
two weeks, we emailed the respondents and invited them to take part in the 
follow-up survey on measurements of individual motivation and knowledge 
contribution. A reminder for the follow-up survey was sent one week later. 
Finally we received 257 samples. All the actual postings of the subjects were 
also recorded during that two-week period break as an objective measurement 
of knowledge contribution. Through a lucky draw, 25% of respondents were 
given a voucher that can be used to redeem a pair of movie tickets. 
 
Several controls were put in place to enhance the quality of our online survey 
data. In fact, our data collection website prompted subjects if they had missed 
any questions. This prevented the likelihood of missing data. Six responses 
were dropped because they were from the same IP address and had been 
completed almost simultaneously (i.e., consecutively within 10 minutes). In 
the end, 251 samples were considered as valid. 
 
DATA ANALYSIS AND RESULTS 
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Table II outlines the demographic profile of the respondents. The percentage 
of males is 61%. As a university virtual community, the majority of members 
are undergraduate and graduate students, comprising 97% of the sample. The 
average age is about 24, which is usually the graduating age for undergraduate 
students. They had been using the Internet for over seven years on average 
(7.6 years). Finally, there is a good mix of members in terms of their 
experience in the PSVC under study (average experience of 49 months with a 
standard deviation of 29 months).  
Insert Table II 
 
Reliability and validity   To validate the measurement model, reliability, 
discriminant validity and convergent validity were assessed for all constructs. 
Reliability was assessed through Cronbach’s alpha. Table III shows the 
descriptive statistics of all variables and Cronbach’s Alpha. Measurement 
scales for all constructs showed good reliability. All alphas were found to be 
greater than 0.70, the recommended cutoff value [51]. 
Insert Table III 
 
The confirmatory factor analysis was conducted to test the convergent validity 
and discriminant validity of latent variables. Convergent validity was assessed 
by checking loadings to assess whether there was high correlation among the 
items measuring the same construct. Discriminant validity was assessed by 
checking whether the loadings for items were stronger on their intended 
construct rather than on other constructs. Results showed that our 
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measurement demonstrated high convergent and discriminant validity (see 
Appendix A). 
 
Table IV shows the correlations between constructs, composite reliability and 
the square root of the average variance extracted (AVE) of each construct. 
Since the AVE is utilized to assess discriminant validity, the square root of the 
AVE should be larger than the correlations between constructs [52]. All items 
in our results meet this requirement. Composite reliability takes into account 
the actual loadings used to construct factor scores and provides an alternative 
measurement on internal consistency in addition to Cronbach’s alpha [50]. The 
results show that composite reliability values for all constructs are greater than 
0.70, which indicate good internal consistency. 
Insert table IV 
 
We also empirically validated our conceptualization of egocentric motive and 
altruistic motive as second-order factors (see Appendix B). 
 
Hypotheses Testing   In this study, we used the PLS Graph Version 3.00 to 
test our structural model. The results, with a bootstrapping analysis are shown 
in Fig. 2. 
Insert fig. 2 
 
As shown in Fig 2, egoistic motive had a significant relationship with 
knowledge contribution while altruistic motive had no significant relationship 
with knowledge contribution, i.e., H1 was supported while H2 was not 
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supported. As for the relationships between technological and social 
mechanisms and individual motivations, H3, H6, H7 and H8 were supported 
while H4 and H5 were not supported. 
 
Common Method Bias   The common method bias is a potential threat to 
internal validity especially concerning research using the survey method. We 
addressed this threat using several approaches. First, data was collected in two 
steps, as measuring different constructs at different times would reduce any 
possibility of the common method bias [49]. In our case, members’ 
perceptions on various PSVC mechanisms were measured two weeks before 
their motivation were measured. Since 98% of the subjects had more than half 
a year experience in this PSVC, and the average experience was 49 months, 
we believed that the members’ perceptions on various PSVC mechanisms 
were very likely to remain the same in these two weeks. In addition, we 
conducted an exploratory factor analysis according to Harman’s one-factor test 
[49]. If a single factor accounts for a majority of the covariances in all 
independent and dependent variables, the risk of a common method bias is 
high. The results did not reveal any single factor that accounted for a majority 
of the variances. Hence, we posited that the common method bias might not 
pose a serious threat to this study. 
 
DISCUSSION 
This study seeks to address two major research questions. First, we try to 
apply the functional approach in the PSVC context. The results show that four 
first-order motivations (the self-enhancement motive, image motive, 
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reciprocity motive and enjoyment motive) serve as indicators of the second-
order factor: egoistic motive, which play an important role in knowledge 
contribution in PSVCs. The study continues to identify the other two first-
order motivations (the moral obligation motive and the motive to advance 
virtual communities), which are two aspects of altruistic motive for knowledge 
contribution in PSVCs. Indeed, our results demonstrate that the relationship 
between altruistic motive and knowledge contribution is insignificant in this 
PSVC. This might be explained by the salience of members’ profiles in this 
PSVC. 
 
Studies comparing motivations to contribute knowledge in open-source 
software forums and those in Wikipedia have found that egoistic motive 
dominates in open-source software forums while in Wikipedia, altruistic 
motive serves as the main motivation [33]. This is because in open-source 
software forums, members’ profiles are salient and easily accessible. It is easy 
to recognize the contributor’s ID as it usually appears in the heading of 
postings. Furthermore, members can view others’ profiles by clicking on the 
IDs. As a result, personal identity of individuals is more salient and members 
are more individualistic oriented. Hence, their main concern is personal gains. 
However, in Wikipedia, members mainly read topics which are the result of 
collaboration by various contributors, and it is difficult to distinguish their 
contribution respectively. As a result, social identity instead of personal 
identity is more salient and members are more collectivistic oriented. Hence, 
their self interest concern is limited and their main concern is altruistic. The 
PSVC in this study is more similar to open-source software forums in 
 217 
managing members’ profiles. This might be the reason that altruistic motive is 
insignificant in this PSVC. 
 
Second, this study identifies perceptions on social and technological 
mechanisms of PSVCs that influence motivations. Our findings indicate that 
the effectiveness of knowledge repositories positively influences the egoistic 
motive, and the perceived pro-sharing norms has a positive impact on the 
altruistic motive while the salience of social identity is positively related to 
both egoistic and altruistic motives. 
 
It is surprising to find that the egoistic motivation was not influenced by the 
effectiveness of the reputation system. One possible explanation for this might 
be that an effective reputation system not only elevate members’ image when 
they contribute useful knowledge, but also degrade members’ image when 
they make useless or possibly wrong solutions. As a result, members who are 
not confident about their answers or solutions may think that an effective 
reputation system may not bring them any benefit when they contribute such 
knowledge. Consequently, their egoistic motivation is not enhanced. 
 
Our findings suggest that pro-sharing norms positively influence altruistic 
motive. However, the relationship between pro-sharing norms and egoistic 
motive is not supported. Pro-sharing norms may have a dark side which is 
those values initially seen as a benefit may become a pathological rigidity [53]. 
As pro-sharing norms encourage sharing regardless of the quality, both high 
quality and low quality contribution would receive the same benefits in terms 
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of other members’ appreciation and reciprocity. As a result, senior members or 
experts who provide high quality contribution would feel such appreciation 
and reciprocity are devalued. According to our data analysis, the majority of 
our subjects are senior members. It is possible that these members believe that 
under the influence of strong pro-sharing norms, their high quality 
contribution does not receive appropriate self-interest benefits compared to 
those who contribute low quality contribution, and their egoistic motive will 
not increase accordingly. 
 
The Expectancy-Value Theory explains that motivations are influenced by 
either the expectancy or value of the motive. In this study, most of the external 
factors are related to the expectancy of the egoistic and altruistic motives. 
According to the hierarchical model of functional motivation [28], functional 
motivations are also influenced by personal traits such as the need for activity, 
which account for a large variance in functional motivations. This may explain 
the comparatively low R-squares of the motivations in our model. However, 
personal traits are beyond the scope of this study.  
 
IMPLICATIONS    
Motivations are the causes of actions. This paper explores individual 
motivations for contribution behavior in PSVCs. More specifically, we 
investigated voluntary, interactive, and collaborative PSVCs, in contrast to 
previous studies [31], [32].  
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Based on the functional approach and Expectancy-Value Theory, this paper 
makes several contributions to extant literature on PSVCs. First, our 
comprehensive motivation study examines the external factors that energize, 
direct, and sustain behavior. This paper shows how perceptions of the 
mechanisms of PSVCs influence individual motivations, which in turn affect 
knowledge contribution behavior. Second, the application of the functional 
approach to the PSVC context extends prior knowledge management research 
on individual motivation for knowledge contribution. We use two second-
order factors to capture the common ground of first-order motivations. Third, 
this study tested an integrated model from egoistic and altruistic perspectives, 
thereby providing a more comprehensive view of individual motivation for 
knowledge contribution. 
 
Our study also explains the underlying mechanism of how the mechanisms of 
a PSVC lead to increased knowledge contribution, which empirically supports 
Ames’ theoretical framework on motivation [6]. Our study has identified 
specific goals and purposes as motivation, such as self-enhancement and 
enjoyment. We also suggest specific psychological environments which are 
members’ perceptions on effectiveness of both social and technological 
mechanisms of PSVC, and empirically supported their influence on various 
motivations. 
 
Practical Implications   The results of this study provide insights into how 
practitioners of PSVCs can encourage knowledge contribution. An important 
implication of the functional approach is that matching benefits with 
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individual motivations results in positive outcomes. Hence, in order to 
encourage enduring knowledge contribution, virtual community practitioners 
should provide mechanisms to meet the motivations of knowledge 
contributors. According to our research findings, knowledge repository and 
social identity are critical to encourage knowledge contribution in PSVCs. 
 
Researchers have stressed the importance of knowledge intermediaries in 
knowledge management systems [54]. The role of the knowledge intermediary 
is to codify well-grounded solutions when consensus is achieved and to store 
the solutions in the form of FAQs or knowledge repositories. Thus, knowledge 
intermediaries would reduce the work of knowledge contributors and avoid 
repeated and redundant discussions. As a result, administrators or moderators 
of PSVCs need to update their knowledge repositories to include the latest 
prevalent topics (frequently raised problems). Meanwhile, the knowledge 
repository should also be neatly designed. Problem classification should be 
clear and comprehensive. Various PSVCs could propose a unified 
classification scheme which contains a set of standard labels to classify 
problems. For example, a knowledge repository of web-design problems can 
be classified to JSP, ASP, PHP, Ajax and others. This would facilitate the 
searching process of members. Moreover, PSVCs can also incorporate social 
tagging, which is the practice and method of collaboratively creating and 
managing tags to annotate and categorize content, to reduce the workload of 
administrators. Furthermore, since the egoistic motive includes aspects of the 
self-enhancement motive and image motive, the authors of solutions which 
have been added into a knowledge repository should be informed so as to 
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enjoy a sense of pride. Additionally, the administrators can highlight the IDs to 
make them salient to other members. 
 
According to our findings, a salient social identity is very important as it 
affects several motives. Accordingly, it is essential for PSVC practitioners to 
make social identity salient among members. This can be achieved by 
providing email accounts for members within their PSVC or disseminating 
gadgets which represent their PSVC, such as T-shirts with the PSVC logo. 
Both online and offline events are very effective in creating a salient social 
identity among the members [55]. Examples of online events include online 
workshop and training session. Administrators can also invite experts to 
perform real-time consultation. Offline events can be seminars or workshops 
related to the PSVC topics, or gatherings just for socializing. 
 
Professional communicators, who use strategies, theories, and technologies to 
more effectively communicate in the business world, could also benefit from 
the findings. As knowledge seekers, they could learn how to behave as a 
“good member” in order to encourage others to provide answers and solutions. 
As our findings indicate, knowledge contributors expect to gain self benefits in 
terms of image, enjoyment, self-enhancement and reciprocity. Professional 
communicators who are members of the PSVC could express their 
appreciation for the knowledge received [31]. Hence, knowledge contributors 
may gain enjoyment. Besides, members of the PSVC could also provide 
timely feedback on the result of the suggested solution, e.g. whether their 
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problem has been solved, or how efficient the solution is. Hence, it may 
increase self-enhancement of knowledge contributors.  
 
Effective PSVC mechanisms also need participation of members. For example, 
an effective reputation mechanism require members who received answers or 
solutions to rate them. Hence, the reputation mechanism can provide more 
accurate and reliable information about knowledge contributors. Similarly, the 
salience of social identity is also related to members’ participation. For 
instance, when the PSVC provides email account for members, their usages of 
these email accounts would increase the exposure of the PSVC and 
consequently make the social identity salient as others would recognize their 
membership of the PSVC through the email account. 
 
Limitations   Several limitations of this study deserve consideration. First, 
this study is based on a PSVC within a university and most members are 
university students. As a result, the generalizability of our findings to other 
settings may be a concern. For example, our findings may not be applicable to 
corporate PSVCs. In those PSVCs, members are mainly employees of the 
corporate organization who may know each other offline, and different aspects 
of egoistic motive may be considered (e.g. they may take their image within 
the PSVC more seriously). Moreover, monetary incentive may be awarded in 
corporate PSVCs, which might serve as an additional motivation. The choice 
of three sub-communities might also be a limitation of this study. Members 
may have different motivations while contributing knowledge to relationship 
issues such as love, marriage and contributing knowledge to stock market 
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issues. Hence, our findings might be confounded by the topics of different 
sub-communities. 
 
However, although the PSVC used in this study belongs to a university, it 
enjoys a high level of independency. This PSVC shares many characteristics 
of public virtual communities such as free registration, self-administration, 
and the lack of monetary incentive related to contribution. Hence, our findings 
are expected to be applicable to public virtual communities. 
 
Second, our study does not consider the potential moderating effects of the 
characteristics of problems in PSVCs. For example, studies on open-source 
software forums have suggested learning as an egoistic motive toward 
knowledge contribution [18]. Because in open-source software forums, 
problems (e.g. how to design a new function) might be very complex, and 
iterative testing and debugging are required to solve them. Members can learn 
from the process of solving the problem by actively engaging in the discussion. 
However, if the problem is not complex and the answer to the problem is 
straightforward, contributors may not learn from it. As a result, the complexity 
of problems may moderate the relationship between the egoistic motive and 
knowledge contribution. Moreover, other characteristics of problems such as 
interdependence, i.e. the degree to which the interaction and coordination of 
team members are required to solve problems, may moderate the relationships 
between motivation and knowledge contribution. A high interdependence 
situation requires participants to exchange materials, resources, and 
information to solve sub-problems, with more interaction and coordination 
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among participants. In a low interdependence situation, participants can solve 
their sub-problems independently without many interactions and coordination. 
Consequently, the altruistic motive might be a stronger predictor of knowledge 
contribution in a high interdependence situation than in a low interdependence 
situation. Future investigation could compare various PSVCs with different 
problems.  
 
Finally, this study uses self-reported measurements to gauge members’ 
knowledge contribution. Self-reported measurements cannot accurately reflect 
members’ actual knowledge contribution. The number of postings during the 
survey period by each subject is also not a perfect indicator of actual 
knowledge contribution, because a great portion of these postings may be 
social support or chit-chat. In addition, there is a potential threat of common 
method bias using self-reported measurements only. Future endeavors should 
use a variety of methodologies (e.g. interviews, content analysis) to capture 
actual knowledge contribution. 
 
FUTURE RESEARCH 
This research is a first step toward investigating the influence of mechanisms 
of PSVCs. We have found that perceptions of the effectiveness of the 
knowledge repository and the salience of social identity have positive 
influence on knowledge contribution through egoistic motivation. It is feasible 
for future studies to focus on specific functions and features such as search 
engines or ranking systems within PSVCs. Experiments can be conducted to 
test whether different mechanisms could have effects on knowledge 
 225 
contribution. Furthermore, additional mechanisms such as managerial support 
or incentive mechanism can be investigated on knowledge contribution in 
organizations. 
 
Another area for future research is the collection of longitudinal data to 
investigate the feedback effect of knowledge contribution [24], [31]. 
Knowledge contributors’ perceptions on PSVC mechanisms may be 
influenced by the consequences of their contribution, e.g. if members know 
that their reputation scores increase upon their contribution, they may be more 
likely to feel that the reputation system of this PSVC is effective. Studies 
using longitudinal data may verify such feedback effect. 
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Motivation Definition/Explanation Source 
Enjoyment When people derive 
intrinsic enjoyment from 
helping others without 
expecting anything in 
return 
Kankanhalli 
et al. [31] 
Enjoyment Intangible return in the 












Reciprocity A benefit for knowledge 
contributors because 
they expect future help 
from others in lieu of 
their contributions 
Kankanhalli 
et al. [31] 
Reciprocity Favors given will be 




Reciprocity Generalized exchange 
that help given to a 
person is reciprocated 
by someone else in the 
group and not by the 









Desire to maintain 
ongoing relationships 
with others, especially 
with regard to knowledge 
provision and reception 
Bock et al. 
[32] 
Enhancement Intangible return in the 
form of self-actualization 
Wasko and 
Faraj [17] 
Enhancement Enhance one’s personal 
sense of distinction and 
importance 




Confident beliefs that 
one’s knowledge can 
help to solve job-related 
problem, improve work 
efficiency, or make a 
difference to their 
organization 
Kankanhalli 





Individuals’ degree of 
liking themselves, based 
largely on competence, 
power, or efficacy 
regarding conduct 
Bock et al. 
[32] 
Egoistic 
Image Image Positive reputation 
showing to others that 
Kankanhalli 
et al. [31] 
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they possess valuable 
expertise 
Reputation Establish self as experts Ardichvili et 
al. [5] 
Reputation An important asset that 
an individual can 
leverage to achieve and 




Reputation Desire to gain reputation 







Altruism, belief that it is 





Obligation to contribute 









Commitment An obligation to 






Value Altruistic and 
humanitarian concerns 
for others 




Maintain and advance 
their professional 













community or profession 








to the network 
A sense of responsibility 
to helping others on the 











DESCRIPTIVE STATISTICS OF SUBJECTS 
Gender 
Male 153(61%) Female 98(39%) 
Education: 
High school 1 (0.4%) 3 years college 7 (2.8%) 
Bachelor  150 (59.8%) Master 71 (28.3%) 
PhD  22 (8.8%) 



















Perceived Effectiveness of Knowledge 
Repository 
3 4.85 1.18 0.833 
Perceived Effectiveness of Reputation 
System 
3 4.48 1.42 0.885 
Perceived Pro-Sharing Norm 5 5.34 1.14 0.907 
Perceived Salience of Social Identity 5 3.71 1.27 0.868 
Enjoyment motive 4 5.16 1.13 0.905 
Self-enhancement motive 4 4.50 1.16 0.896 
Image motive 4 4.24 1.11 0.914 
Reciprocity motive 4 4.78 1.18 0.845 
Moral Obligation motive 4 4.14 1.23 0.856 
Motive to Advance VCs 4 5.63 1.08 0.936 









EKR ERM PSN SI ENH IMG ENJ REC MO AVC KC 
EKR 0.888 0.816           
ERM 0.734 0.238 0.705          
PSN 0.927 0.458 0.359 0.847         
SI 0.920 0.347 0.278 0.327 0.836        
ENH 0.933 0.304 0.185 0.232 0.465 0.881       
IMG 0.935 0.292 0.014 0.063 0.311 0.595 0.885      
ENJ 0.932 0.312 0.149 0.252 0.341 0.577 0.434 0.880     
REC 0.935 0.292 -0.05 0.204 0.391 0.481 0.493 0.461 0.885    
MO 0.903 0.252 0.197 0.271 0.408 0.451 0.357 0.452 0.377 0.836   
AVC 0.947 0.231 0.020 0.139 0.129 0.330 0.339 0.530 0.358 0.249 0.904  
KC 0.954 0.135 0.067 0.054 0.382 0.464 0.423 0.473 0.309 0.359 0.131 0.915 
Legend: 
AVC: the motive to advance virtual communities 
EKR: perceived effectiveness of knowledge repository 
ENH: self-enhancement motive 
ENJ: enjoyment motive 
ERM: perceived effectiveness of reputation system 
KC: knowledge contribution 
MO: moral obligation motive 
PSN: perceived Pro-sharing norm 
REC: reciprocity motive 
IMG: image motive 





































Fig. 2. PLS results 
Notes:  * denotes significance at the P<0.01 level 
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MEASUREMENT INSTRUMENTS  
(all reflective) 
Constructs Items used  Source 
1. The knowledge repository of this 
PSVC allows members to leverage 
other members’ knowledge and past 
experiences. (EKR1). 
Adapted from 
Cheng et al. [1] 
2. Useful solutions are frequently 
updated in the knowledge repository of 








3. Useful knowledge contributed by 
members is well classified and stored in 




1. I feel confident that the reputation 
system of this PSVC gives accurate 
information (ERM1). 
2. I believe that the reputation system in 





3. I believe that the reputation system in 




1. In this PSVC, members are 
encouraged to be cooperative (PSN1).  
2. In this PSVC, members are 





3. In this PSVC, members are 
encouraged to respect other members 
(PSN3). 
4. In this PSVC, members are 
encouraged to acknowledge the efforts 
of other members (PSN4). 
Adopted from 
Doherty et al. [6] 
Perceived Pro-
Sharing Norms 
5. In this PSVC, members are 
encouraged to be open to conflicting 
views (PSN5). 
Adopted from 
Kankanhalli et al. 
[7] 
1. When someone criticizes this PSVC, 
it feels like a personal insult to me (SI1). 
2. This PSVC’s success is my success 
(SI2). 
3. When I talk about this PSVC, I usually 
say “we” rather than “they” (SI3). 
4. I am very interested in what others 
think about this PSVC (SI4). 
Perceived Salience of 
Social Identity 
5. When someone praises this PSVC, it 
feels like a personal compliment for me 
(SI5). 
Adopted from Ma 
and Agarwal [8] 
1. I enjoy sharing knowledge with other 
members in this PSVC (ENJ1). 
2. I enjoy helping other members by 
contributing knowledge to this PSVC 
(ENJ2). 
Enjoyment Motive 
3. It feels good to help someone else by 
contributing knowledge to this PSVC 
Adopted from 




4. I feel happy when I help other 
members solve their problems in this 
PSVC (ENJ4). 
1. Knowledge contribution to this PSVC 
makes me feel important (ENH1). 
2. Knowledge contribution to this PSVC 
increases my self-esteem (ENH2). 
3. Knowledge contribution to this PSVC 
makes me feel needed (ENH3). 
Self-enhancement 
Motive 
4. Knowledge contribution to this PSVC 
makes me feel better about myself 
(ENH4). 
Adopted from 
Clary et al. [9] 
 
 
1. Contributing my knowledge to this 
PSVC improves my image in this PSVC 
(IMG1). 
2. Contributing my knowledge to this 
PSVC helps me gain more prestige in 
this PSVC (IMG2). 
3. Contributing my knowledge to this 
PSVC improves other members’ 
recognition of me (IMG3). 
Image Motive 
4. When I contribute my knowledge to 
this PSVC, other members respect me 
(IMG4). 
Adopted from 
Kankanhalli et al. 
[7] 
1. When I help someone in this PSVC, I 
believe that I will likewise get help when 
I ask for it (REC1). 
2. When I contribute my knowledge to 
this PSVC, I expect somebody to 
respond when I am in need (REC2). 
3. When I contribute knowledge to this 
PSVC, I expect to obtain knowledge 
when I need it (REC3). 
Reciprocity Motive 
4. When I contribute my knowledge to 
this PSVC, I believe that my requests for 
knowledge will be answered in future 
(REC4).  
Adopted from 
Kankanhalli et al. 
[7] 
1. I feel that I have a moral obligation to 
contribute knowledge to this PSVC 
(MO1).  
Adopted from 
Sparks et al. [10] 
2. Knowledge contribution to this PSVC 
is the right thing to do (MO2).  
Adapted from 
Wasko and Faraj 
[11] 
3. I would feel guilty if I do not contribute 
knowledge to this PSVC when I know 
the answers (MO3). 
Moral Obligation 
Motive 
4. It would go against my principles not 
to contribute knowledge to this PSVC 




1. I think active participation in the 
exchange of knowledge benefits this 
PSVC as a whole (AVC1).  
2. Knowledge contribution advances this 
PSVC and keeps it running (AVC2). 
The Motive to 
Advance Virtual 
Communities 
3. Knowledge contribution helps 
maintain this PSVC and makes it grow 
Adapted from 




4. Knowledge contribution helps 




1. I often help other people in this PSVC 
who need help or information (KC1).  
2. I take an active part in this PSVC 
(KC2).  
3. I have often contributed knowledge to 
this PSVC (KC3).  
Knowledge 
Contribution 
4. I have often shared knowledge with 
other members of this PSVC (KC4).  
Adopted from Ma 




CONFIRMATORY FACTOR ANALYSIS 
Constructs 
Question 
AVC EKR ENH ENJ ERM KC MO PSN REC IMG SI 
AVC1 0.923  0.256  0.370  0.579  -0.063  0.094  0.143  0.100  0.410  0.280  0.198  
AVC2 0.944  0.233  0.378  0.524  -0.093  0.063  0.188  0.080  0.340  0.286  0.175  
AVC3 0.932  0.180  0.318  0.473  -0.076  0.056  0.215  0.119  0.294  0.266  0.105  
AVC4 0.863  0.092  0.380  0.484  -0.050  0.161  0.181  0.052  0.258  0.279  0.133  
EKR1 0.136  0.826  0.320  0.241  0.167  0.064  0.295  0.400  0.215  0.270  0.203  
EKR2 0.256  0.774  0.231  0.213  0.109  0.036  0.215  0.372  0.370  0.175  0.408  
EKR3 0.191  0.841  0.204  0.167  0.154  -0.006  0.172  0.315  0.253  0.225  0.247  
ENH1 0.386  0.331  0.852  0.580  0.053  0.314  0.337  0.264  0.334  0.429  0.376  
ENH2 0.287  0.347  0.914  0.486  0.162  0.340  0.308  0.336  0.259  0.430  0.494  
ENH3 0.373  0.155  0.885  0.548  0.072  0.365  0.282  0.210  0.254  0.524  0.319  
ENH4 0.374  0.168  0.840  0.514  0.055  0.389  0.372  0.149  0.330  0.573  0.262  
ENJ1 0.504  0.225  0.427  0.867  0.039  0.409  0.295  0.155  0.358  0.311  0.219  
ENJ2 0.433  0.136  0.437  0.891  0.059  0.521  0.275  0.008  0.386  0.309  0.329  
ENJ3 0.509  0.273  0.650  0.913  0.059  0.466  0.402  0.263  0.411  0.445  0.305  
ENJ4 0.585  0.240  0.622  0.859  0.118  0.394  0.419  0.236  0.324  0.426  0.303  
ERM1 -0.103  0.150  0.057  0.032  0.958  0.009  0.063  0.149  -0.055  -0.090  0.130  
ERM2 -0.069  0.150  0.061  0.025  0.815  -0.130  0.056  0.153  0.022  -0.019  0.144  
ERM3 -0.011  0.198  0.174  0.159  0.885  -0.009  0.037  0.196  0.081  -0.050  0.091  
KC1 0.161  0.048  0.438  0.516  -0.027  0.893  0.294  0.037  0.195  0.370  0.248  
KC2 -0.055  0.014  0.285  0.323  0.079  0.879  0.180  -0.008  0.219  0.335  0.205  
KC3 0.144  0.024  0.347  0.482  -0.050  0.921  0.334  -0.052  0.183  0.374  0.231  
KC4 0.113  0.060  0.369  0.511  -0.037  0.938  0.348  -0.009  0.278  0.380  0.287  
MO1 0.155  0.252  0.332  0.342  -0.016  0.338  0.862  0.230  0.257  0.248  0.223  
MO2 0.154  0.228  0.281  0.319  0.096  0.353  0.806  0.239  0.240  0.198  0.218  
MO3 0.182  0.218  0.336  0.339  0.010  0.236  0.851  0.319  0.243  0.187  0.274  
MO4 0.158  0.257  0.285  0.311  0.112  0.125  0.822  0.379  0.329  0.097  0.348  
PSN1 -0.012  0.343  0.181  0.073  0.212  0.010  0.216  0.749  0.104  -0.064  0.272  
PSN2 0.125  0.468  0.200  0.164  0.173  -0.098  0.264  0.890  0.199  0.003  0.299  
PSN3 0.128  0.337  0.208  0.106  0.164  -0.101  0.261  0.853  0.131  -0.044  0.295  
PSN4 0.110  0.359  0.337  0.217  0.132  0.076  0.326  0.904  0.211  0.073  0.311  
PSN5 0.012  0.382  0.235  0.160  0.127  0.039  0.360  0.855  0.188  0.040  0.396  
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REC1 0.309  0.328  0.333  0.340  -0.041  0.168  0.282  0.290  0.811  0.385  0.366  
REC2 0.317  0.177  0.209  0.405  -0.010  0.311  0.225  -0.007  0.840  0.457  0.245  
REC3 0.233  0.329  0.301  0.320  0.101  0.186  0.225  0.137  0.849  0.422  0.243  
REC4 0.333  0.243  0.247  0.317  -0.049  0.125  0.314  0.245  0.802  0.348  0.237  
IMG1 0.289  0.245  0.484  0.386  -0.028  0.354  0.134  0.046  0.421  0.928  0.264  
IMG2 0.309  0.252  0.496  0.397  -0.036  0.368  0.176  0.058  0.409  0.948  0.219  
IMG3 0.279  0.223  0.481  0.363  -0.079  0.413  0.210  -0.024  0.440  0.949  0.224  
IMG4 0.214  0.272  0.516  0.367  -0.126  0.299  0.282  -0.013  0.485  0.745  0.213  
SI1 0.101  0.298  0.263  0.187  0.109  0.216  0.244  0.179  0.261  0.243  0.741  
SI2 0.085  0.260  0.383  0.197  0.114  0.126  0.174  0.373  0.193  0.094  0.804  
SI3 0.150  0.319  0.361  0.261  0.204  0.229  0.279  0.330  0.338  0.236  0.837  
SI4 0.211  0.234  0.315  0.357  0.043  0.181  0.288  0.361  0.297  0.117  0.784  
SI5 0.139  0.265  0.401  0.309  0.060  0.313  0.266  0.261  0.267  0.324  0.878  
Legend: 
AVC: the motive to advance virtual communities 
EKR: perceived effectiveness of knowledge repository 
ENH: self-enhancement motive 
ENJ: enjoyment motive 
ERM: perceived effectiveness of reputation system 
KC: knowledge contribution 
MO: moral obligation motive 
PSN: perceived pro-sharing norm 
REC: reciprocity motive 
IMG: image motive 
SI: perceived salience of social identity 
 
 
Appendix B: Second-Order Factor Model Analysis 
We first set up a multifactor model in which all the six first-order factors are 
freely correlated with each other. Subsequently, we created a second-order 
factor model in which the four first order factors: self-enhancement, 
enjoyment, image and reciprocity are viewed as reflective indicators of the 
second-order construct of egoistic motive, and the two first order factors: 
moral obligation motive and the motive to advance virtual communities are 
viewed as reflective indicators of the second-order construct of altruistic 
motive. The second-order factor analysis using LISREL demonstrated good 
convergent validity of the first-order factors as all loadings were higher than 
0.70 [14], as shown in Fig. 3.  
 
In addition, two different criteria were used in the comparison of the second-
order factor model with the multifactor model [15]. Fit indices of the two 
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models are presented in Table VII. Both models show good model fit and the 
results are quite similar. Therefore, the second-order factor model is preferred 
as it explains more parsimoniously (fewer parameters to be estimated and 
more degrees of freedom) the covariance among the first-order factors [15]. In 
addition, the target coefficient was computed to compare these two models, 
which is the ratio of the chi-square of the multifactor model to the chi-square 
of the second-order factor model [16]. In this case, a target coefficient of 0.83 
provides reasonable evidence of the second-order constructs. Eighty-three 
percent of the variation in the six first-order factors is explained by two 
second-order factors, and the second-order factor model is preferred. 
TABLE VII 
FIT INDICES OF FIRST AND SECOND-ORDER FACTOR MODELS 
Model: χ2 χ2/df RMESA CFI IFI GFI 
Multifactor Model 622.00 2.62 0.081 0.91 0.91 0.83 
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